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Ya.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  91 ;  Susquehanna  River  above  and  be- 
low Havre  de  Qrace,  Md.,  92 ;  Chester  River  at  Kent  Island  Narrows,  Md.,  Corsica 
Creek,  Md.,  93 ;  Choptank  River,  Md.,  Nanticoke  River,  Del.,  94 ;  Broad  Creek,  Del., 
from  its  mouth  to  Laurel,  Wicomico  River,  Md.,  95;  Upper  Thoroughfare  betweou 
Deil's  Island  and  the  mainland,  Pocomoke River,  Md.,  removing  sunken  vessels  or 
craft  obstmotiug  or  endangering  navigation,  96 ;  examination  and  surveys,  97. 
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pahannock River,  Va.^08;  Totusky River,  Ya.,  Urbana Creek,  Ya.,  Mattaponi  River, 
Va.,  109;  Pamunkey  River,  Ya.,  York  River,  Va.,  110;  Chickahominy  River,  Ya., 
Staunton  River,  Ya.,  Ill ;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Ya.. 
Roanoke  River,  N.  C,  112 ;  French  Broad  River,  N.  C,  113 ;  examinations  ana 
surveys,  114. 
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Harbor  at  Norfolk,  Va.,  X14;  approach  to  Norfolk  Harbor  and  the  United  States 
(Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk,  Va.,  115;  Archer's 
Hope  River,  Va. ,  Appomattox  River,  Va.,  117;  North  Landing  River,  Va.  and  N.  C, 
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gustine Creek  (Thunderbolt  River),  Ga.,  Romerly  Marsh,  Ga.,  148 ;  Altamaiia  River, 
Ga.,  149;  Doboy  Bar,  Ga.,  150;  Brunswick  Harbor,  Ga.,  151;  entrance  to  Cumber- 
land Sound,  Ga.  and  Fla.,  152 ;  inside  passage  between  Feruandina  and  St.  John's  ' 
River,  Fla.,  153;  examination,  154. 

In  charge  of  Capt.  William  M.  Black,  Corps  of  Engineers— 

Saint  John's  River,  Fla.,  154 ;  Volusia  Bar,  Fla.,  155;  Upper  Saint  John's  River,  Fla., 
survey  of  entrance  to  harbor  of  Key  West,  Fla.,  156;  Caloosahatchie  River,  Fla., 
157;  Pease  River,  Fla.,  Manatee  River,  Fla.,  158;  Tampa  Bay,  Fla.,  159;  With- 
laooochee  River,  Flu.,  160;  harbor  at  Cedar  Keys,  Fla.,  Snwanee  River,  Fla.,  161 ; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  162 ;  ex- 
aminations, 162. 
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Apalachicola  River,  Fla.,  162;  Apalachicola  Bay,  Fla.,  163;  La  Grange  Bayou,  Fla., 
Pensacola  Harbor,  Fla.,  164;  Choctawhatchee  River,  Fla.  and  Ala.,  Escambia 
and  Conecuh  rivers,  Fla.  and  Ala.,  165  ;  Oconee  River,  Ga.,  166;  Ocmulgee  River, 
Ga.,  Oostenaula  and  Coosawattee  rivers,  Ga.,  Flint  River,  Ga.,  167  |  Coosa  River, 
Ga.  and  Ala.,  168 ;  Chattahoochee  River.  Ga.  and  Ala.,  Tallapoosa  River,  Ala.,  169; 
Cahawba  River,  Ala.,  Alabama  River,  Ala.,  170 ;  examination,  171. 
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Mobile  Harbor,  Ala.,  171;  Black  Warrior  River,  from  Tuscaloosa  to  Daniel's  Creek,  Ala., 
Warrior  River,  Ala.,  172;  Tombigbee  River,  from  Fulton  to  Vienna,  173;  Tombig- 
bee  River,  below  Vienna,  Old  Town  Creek,  Miss.,  174;  Noxubee  River,  Miss.,  Pas- 
cagoala  River,  Miss.,  175;  harbor  at  Biloxl  Bay,  Miss.,  Pearl  River,  Miss.,  between 
Edinburgh  and  Carthage,  176 ;  Pearl  River,  Miss.,  from  Jackson  to  Carthage,  Pearl 
River,  Miss.,  below  Jackson,  177 ;  examination,  178. 

lix  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers^ 


182  ;  Bayou  Black,  La.,  Bayou  Teche,  La.,  183 ;  connecting  Bayou  Teche  with  Grand 
Lake  at  Charenton,  La.,  Bayou  Courtablean,  La.,  184 ;  Calcasieu  River  and  Pass, 
La.,  Bayou  Pierre,  Miss.,  185;  Sabine  River,  La.  and  Tex.,  Neches  River,  Tex.,  186  ; 
Sabine  Pass,  Tex.,  187 ;  removal  of  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  188 ;  examinations  and  survey,  188. 
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WESTERN  RIVERS. 

In  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 
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Ouachita  and  Black  Rivers,  Ark.,  and  La.,  Bayon  D'Arbonne,  La.,  195;  Bayou 
Bartholomew,  La.  and  Ark.  Bayou  Boeuf,  La.,>  196 ;  Tensas  River  and  Bayou 
Macon,  La.,  197;  Big  Black  River,  Miss.,  Yazoo  River,  Miss.,  198;  Tchula  Lake, 
Miss.,  Yallabusb a  River,  Miss.,  199;  TaUahatcheo  River,  Miss.,  Steele's  Bayou, 
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Mo.  and  Eans.,  214;  examination,  215. 
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In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers- 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  etc.,  Mississippi 
River,  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River,  218;  Mississippi 
River,  from  Saint  Paul  to  Des  Moines  Rapids,  Des  Moines  Rapids  Mississippi 
River,  219 ;  operating  and  care  of  Des  Moines  Rapids  Canal,  220 ;  dry  dock  at  Des 
Moines  Rapids  Canal,  removal  of  bar  in  Mississippi  River  opposite  Dubuque,  Iowa, 
221 ;  ice-harbor  at  Dubuque,  Iowa,  harbors  of  refuge  on  Lake  Pepin,  at  Lake  City, 
Minn.,  222;  harbors  of  refuge  on  Lake  Pepin^  at  Stockholm,  Wis.,  223. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  oonstmotion  of  look  and  dam  on 
the  Mississippi  River  at  Meeker's  Island,  Minn.,  223;  Mississippi  River  above  the 
Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of  the  Mississippi  River, 
224 ;  Chippewa  River,  Wis.,  225 ;  Chippewa  River  at  Yellow  Banks,  Wis.,  226;  St. 
Croix  River  below  Taylor's  Falls,  Minn,  aud  Wis.,  Minnesota  River,  Minn.,  227 ; 
Red  River  of  the  North,  Minn,  aud  Dak.,  228;  construction  of  look  and  dana  at 
Qoose  Rapids,  Red  River  of  the  North,  Minn,  aud  Dak.,  229;  examinations,  229. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers— 

Tennessee  River,  230;  French  Broad  River,  Tenn.,  231;  Little  Tennessee  Biver, 
Tenn.jHiawassee  River,  Tenn., 232 ;  Clinch  River, Tenn.,  Duck  River,  Tenn.,  Cam- 
berland  River,  Tenn.  and  Ky.,  233  j  South  Fork  of  Cumberland  River,  Ky.,  Caney 
Fork  River,  Tenn.,  235 ;  examinations,  236. 
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In  chabob  of  Libut.  Col.  Wm.  E.  Mbbrill,  Corps  of  Enoinbbbs— 

Ohio  River,  236;  operating  and  oare  of  Davis  Island  Dam,  Ohio  Biver,  Monongahela 
River,  W.  Va.  and  Pa.,  238;  operating  and  oare  of  look  and  dam  No.  9,  Monouca- 
hela  River,  Allegheny  River,  Pa.,  dam  at  Kerr's  Island,  Allegheny  River,  239;  ioe- 
harbor  at  month  of  Mnskingnm  River,  Ohio,  operating  and  care  of  the  locks  and 
dams  on  the  Mnskingnm  River,  Ohio,  240 ;  harbor  of  refuge  near  Cincinnati,  Ohio, 
harbor  of  refnge  at  month  of  Great  Kanawha  River,  W.  va. .  Big  Sandy  River,  W. 
.  Va.  and  Ey.,  241;  Gnyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  242 ; 
Bnckhannon  River,  W.  Va.,  243 ;  examinations,  243. 

In  charok  of  Maj.  Amos  Sticknbt,  Corps  of  Enginbbrs— 

Falls  of  the  Ohio,  Louisville,  Ky.,  244;  Indiana  Chnte,  Falls  of  the  Ohio  River,  op« 
erating  and  care  of  the  Lonisville  and  Portland  Canal,  245 ;  Wabash  River,  Ind. 
and  IlL^  246 ;  White  River,  Ind.,  Kentncky  River,  Ky.,  247 ;  operating  and  keeping 
in  repair  looks  and  dams  on  the  Kentncky  River,  Ky.,  improvement  of  Tradewater 
River,  Ky.,  248;  examinations,  249. 

In  chargb  of  Lieut.  Col.  William  P.  Craiohill,  Corps  of  ENaiNBBRS— 

Great  Kanawha  River,  W.  Va.,  249;  Elk  River,  W.  Va.,  New  River  from  the  month 
of  Wilson,  in  Grayson  County,  Va.,  to  the  month  of  Greenbrier  River,  W.  Va.,  251 ; 
examinations,  253. 

LAKE  HARBORS  AND  RIVERS. 

In  gharob  of  Capt.  Jambs  B.  Quinn,  Corps  of  Enoinbbrs— 

Harbor  at  Dnluth,  Minn.,  253;  harbor  at  Superior  Bavand  St.  Lonis  Bay,  Wis.,  254; 
harbor  at  Agate  Bay,  Minn.,  harbor  at  Grand  Marais,  Minn.,  255. 

In  charob  of  Capt.  Charlbs  E.  L.  B.  Davis,  Corps  of  Enoinekrs— 

Ashland  Harbor,  Wis.,  Ontoni^on  Harbor,  Mich.,  256;  Eagle  Harbor,  Mich.,  estab- 
lishment and  maintenance  oi  harbor-lines  in  Portage  Lake,  Mich.,  Marquette  Har- 
bor, Mich..  257  ^  harbor  of  refuge.  Grand  Marais,  Mich.,  258;  Manistlque  Harbor, 
Mich.,  Cedar  River  Harbor,  Mien.,  259;  Menomonee  Harbor,  Mich,  and  wis.,  Oconto 
Harbor,  Wis.,  260;  Pensankee  Harbor,  Wis.,  Green  Bay  Harl)or,  Wis.,  261;  harbor 
of  refnge  at  entrance  of  Stnrgeon  Bay  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  262 ; 
Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis^^;  Manitowoc  Harbor,  Wis., 
5K>4;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  265;  examination, 

see. 

In  chargb  of  Capt.  W.  L.  Marshall,  Corps  of  Enginbbrs— - 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  266;  Milwaukee  Harbor,  Wis.,  267;  Racine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  268;  Waukegan  Harbor,  111.,  269 ;  Fox  and 
Wisconsin  rivers.  Wis.,  270. 

Ik  charob  of  Maj.  Thos.  H.  Handburt,  Corps  of  Enginbexcs — 

Chicago  Harbor,  HI.,  272;  Calumet  Harbor,  111.,  273;  Illinois  River,  111.,  274 ;  Calu- 
met River,  111.  and  Ind.,  275;  surveys  for  Hennepin  Canal,  276;  examinations  and 
survey,  277. 

Ik  chargb  of  Capt.  D.  W.  Lockwood,  Corps  of  Ekginbbrs— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  277 ;  Frankfort  Harbor,  Mich 
harbor  of  refuge  at  Portage  Lake,  Mich.,  278;  Manistee  Harbor,  Mich.,  Luding- 
ton  Harbor,  Mich.,  279;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich.^ 
280;  Muskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  281 ;  Grand  River, 
Mich.,  Black  Lake  Harbor,  Mich.,  282;  Sangatnck  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  283 ;  Saint  Joseph  Harbor,  Mich.,  Michigan  City  Harbor,  Ind.,  284 
examinations,  286. 
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In  charge  of  Lieut.  Col.  O.  M.  Pob,  Corps  op  Engineers— 

St.  Mary's  Falls  Canal  and  River,  Mich.,  986;  operating  and  oare  of  St.  Mary's  Falls 
Canal,  Mioh.,  Dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  Hay  Lake  Channel, 
St.  Mary's  Ki  ver,  Mich.,  287 ;  Harbor  at  Cheboygan,  Mich.,  288 ;  Harbor  at  Thunder 
Bay,  Mich.,  Harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich.,  U89:  harbor  of  ref- 
uge at  Sand  Beach,  Lake  -Huron,  Mich.,  290;  steam-lannohortug  for  harbor  of  ref- 
uge at  Sand  Beach,  Lake  Huron,  Mich.,  ice-harbor  of  refuse  at  Belle  River,  Mich., 
St.  Clair  Flats  Canal,  Mich.,  291 ;  operating  and  care  or  St.  Clair  Flats  Canal, 
Mich.,  292;  Clinton  River,  Mich.,  Detroit  River,  Mich.,  293;  examinations  and  sur- 
vey, 294. 

In  charge  op  Maj.  L.  Cooper  Overman,  Corps  op  Engineers— 

Monroe  Harbor,  Mich.,  294;  Toledo  Harbor,  Ohio»  295;  Port  Clinton  Harbor,  Ohio, 
Sandusky  City  Harbor,  Ohio,  297 ;  Sandusky  River,  Ohio,  Huron  Harbor,  Ohio, 
298 ;  Vermillion  Harbor,  Ohio,  Black  River  Harbor,  Ohio,  299 ;  Rocky  River,  Ohio, 
Cleveland  Harbor,  Ohio,  300 ;  Fairport  Harbor,  Ohio,  Ashtabula  Harbor,  Ohio,  302; 
Conneant  Harbor,  Ohio,  303 ;  examinations  and  surveys,  303. 

In  charge  opCapt.  F.  A.  Mahan,  Corps  op  Engineers— 

Erie  Harbor,  Penn.,  Dunkirk  Harbor,  N.  Y.,  304 ;  Buffalo  Harbor,  N.  Y.,  305 ;  Niag- 
ara River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  306;  Olcott  Harbor,  N.  Y.,  Oak  Orchard 
Harbor,  N-  Y.,  307. 

In  charge  op  Capt.  Carl  F.  Palprky,  Corps  op  Engineers— 

Charlotte  Harbor,  N.  Y.,  308 ;  Pultneyville  Harbor,  N.  Y.,  Great  Sodns  Harbor,  N.  Y., 
309;  Little  Swlus  Harbor,  N.  Y.,  Oswego  Harbor,  N.  Y.,  310;  SacketVs  Harbor,  N. 
Y.,  312. 

In  charge  op  Maj.  M.  B.  Adams,  Corps  op  Engineers— 

Ogdensburgh  Harbor,  N.  Y..  312;  Grass  River  (at  Massena),  N.  Y.,  breakwater  at 
Rouse's  Point,  Lake  Champlain,  N.  Y.,  313;  Swanton  Harbor,  Vt.,  breakwater  at 
Gordon's  Landing>  Lake  Champlain,  Vt..  Plattsburgh  Harbor,  N.  Y.,  314 ;  Burlington 
Harbor,  Vt.,  Otter  Creek,  Vt.,  315 ;  Ticonderoga  River,  N.  Y.,  Narrows  at  Lake 
Champlain,  N.  Y.  and  Vt.,  316 ;  examinations,  317. 

PACIFIC  COAST. 

In  charge  op  Col.  G.  H.  Mendell,  Corps  op  Engineers— 

Oakland  Harbor,  Cal.,  317;  Redwood  Harbor,  Cal.,  survey  of  San  Francisco  Harbor, 
San  Pablo  and  Suisun  bays.  Straights  of  Carquinez,  and  mouths  of  Sacramento  and 
San  Joaquin  rivers,  318;  removing  sunken  vessels  obstructing  or  endangering  nav- 
igation, 319. 

In  charge  op  Maj.  W.  H.  H.  Bbnyaurd,  Corps  op  Enginbbrs— 

Wilmington  Harbor,  Cal.,  319;  San  Diego  Harbor,  Cal.,  surveys  of  San  Diego  Harbor, 
Newport  Harbor,  and  San  Luis  Obispo  Harbor,  Cal.,  320;  survey,  320. 

In  charge  op  Capt.  A.  H.  Payson,  Corps  op  Engineers— 

Joaquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  Mokelumne  River,  Cal.,  321; 
Sacramento  and  Feather  rivers,  Cal.,  322!;  Petaluma  Creek,  Cal.,  Humboldt  Har- 
bor and  Bay,  Cal.,  323;  Colorado  River,  Nev.,Cai.,  and  Ariz.,  324;  examination, 
324. 

In  charge  op  Capt.  Charles  F.  Powell,  Corps  op  Engineers— 


gon  and  Wash.,  Chehahs  River,  Wash.,  328;  Skagit,  Steilaquamish,  Nootsack,  Snoho- 
mish, and  Snoqualn^ie  rivers.  Wash.,  gauging  waters  of  the  Columbia  River  and 
principal  tributaries,  Oregon  and  Wasn.,  329;  examinations  and  surveys.  330. 
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In  charge  of  Maj.  W.  A.  Jones,  CoiiPS  of  Engineers— 

Columbia  and  Lower  Willamette  rivers,  below  Portland,  Oregon,  Upper  Willamette 
River,  Oregon,  331 ;  Upper  Colnmbia  and  Snake  rivers,  Oregon  and  Wash.,  Lower 
Clearwater  River,  Idaho,  332;  Cowlitz  River,  Wash.,  33:J. 

EXAMINATIONS,   SURVEYS,    AND  CONTINGENCIES   OF   RIVERS  AND  HAR- 
BORS  333 

MISCELLANEOUS. 
In  charge  of  Maj.  G.  J.  Lydecker,  Corps  of  Engineers— 

Washington  Aqnednct,  333 ;  increasing  the  water  snpply  of  the  city  of  .Washington, 
334 ;  erection  of  fish-ways  at  the  Great  Falls  of  the  Potomac,  335. 

In  charge  of  Col.  John  M.  Wilson,  U.  S.  A.— 

Improvement  and  care  of  Pablio  Buildings  and  Grounds  in  the  District  of  Columbia, 
336. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  of  the  Kentucky  and  Ohio  Bridge  Company  across  the  Ohio  River  between 
Cincinnati,  Ohio,  and  Covington,  Ky.,  bridge  of  the  Staten  Island  Rapid  Transit 
Company  across  Arthur  Kill,  Staten  Island  Sound,  337:  character,  etc.,  of  bridge 
TO  be  constructed  across  the  Mississippi  River  at  SaintLouis,  Mo.,  guiding  dike  at 
the  bridge  of  the  Pittsburgh  and  Lake  Erie  Railroad  across  the  Ohio  River  at 
Beaver,  Pa.,  338 ;  bridge  across  the  Willamette  River  at  or  near  the  city  of  Port- 
land, Oregon,  railway  bridge  across  Red  River  at  Shreveport,  La.,  bridge  across  the 
Willamette  River  at  Palem,  Oregon,  339;  purchase  and  reconstruction  of  Aqueduct 
Bridge,  Georgetown,  D.  C,  bridge  across  the  Eastern  Branch  of  the  Potomac  River, 
D.  C,  340. 

MISSISSIPPI  RIVER  COMMISSION 340 

ESTIMATE   OF    FUNDS    FOR  THE    IMPROVEMENT   OF   THE    MISSISSIPPI 
RIVER  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18d9 '340 

MISSOURI  RIVER  COMMISSION 341 

YELLOWSTONE  NATIONAL  PARK 342 

ANNUAL    WATER-LEVELS    OF   THE    NORTHERN    AND   NORTHWESTERN 

LAKES 343 

PRINTING  AND  DISTRIBUTION  OF    CHARTS    OF    THE    NORTHERN    AND 
NORTHWESTERN  LAKES '. 343 

MILITARY  AND  GEOGRAPHICAL  MAPS 344 

RECONNAISSANCES  AND  EXPLORATIONS 344 

ESTIMATE    FOR   AMOUNT    REQUIRED    FOR    SURVEYS    AND    RECONNAIS- 
SANCES IN  MILITARY  DIVISIONS  AND  DEPARTMENTS 345 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 345 

STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OF 
THE  CORPS  OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1887 347 

LAWS   AFFECTING    THE    CORPS    OF   ENGINEERS,    49TH    CONGRESS,    2D 

SESSION,  1886-'87 371 
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APPENDIX  No.  1. 

REPORT  OF  MAJ.  WM.  R.  KING,  CORPS  OF  ENGINEERS. 

—Engineer  Sobool  of  k\ 
neers — ^Engineer  Depot 


Poet  of  Willete  Point,  N.  T.— Engineer  Sobool  of  Application^Battalion  of  Engi- 

'^      "  ~  413 


APPENDIX  No.  2. 

REPORT  OF  LIEUT  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Library  of  the  School  of  Application  at  Willets  Point,  N.  Y 433 

RIVEKS  AND   HAKBORS,    ETC. 

APPENDIX  A. 

REPORT  OF  MAJ.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvememts.— Lnbeo  Channel,  Me..  436 ;  Moofle-a-bec Bar,  Me.,  438 ;  Narragnague 
River,  Me.,  441:  Bangor  Harbor  ana  Penobscot  River,  Me.,  442;  Belfast  Harbor, 
Me.,  445 ;  Rockland  Harbor,  Me.,  446 ;  Portland  Harbor,  Me.,  448 ;  channel  in  Back 
Cove,  Portland,  Me.,  451 ;  breakwater  at  month  of  Saco  River,  Me.,  453;  Saco  River, 
Me.,  455 ;  Kennebnnk  River,  Me.,  461 ;  York  Harbor,  Me.,  462 ;  Portsmouth  Harbor, 
N.  H.,  463;  Cocheco  River,  N.  H.,466;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
468. 

Examinations  and  surveys. — Big  Rapids  of  St.  John's  River,  Me.,  471 ;  St.  George's 
River,  Me.,  fh>m  Warren  to  Thomaston,  473 ;  Matin icns  Isle,  Me.,  with  a  view  to  a 
harbor  of  refuge,  475 ;  St.  Croix  River,  Me.,  from  Ferry  Point  Bridge,  at  Calais,  to 
Breakwater  Ledge,  477 ;  Bar  Harbor,  Me.,  with  the  view  to  establisning  a  break- 
water and  deepening  the  waters  of  said  harbor,  and  especially  the  chAnnel  between 
Rodick's  Island  and  Mount  Desert  Island,  481 ;  Bellamy  River,  N.  H.,  484. 

APPENDIX  B. 
REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements.— Newbnryport  Harbor,  Mass.,  489 ;  Merrimao  River,  Mass.,  493 ; 
Ipswich  River,  Mass.,  495;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  497 ; 
Gloucester  Harbor,  Maes.,  500 ;  Lynn  Harbor,  Mass.,  508 ;  Boston  Harbor,  Mass., 
511;  Maiden  River,  Mass.,  520;  Hingham  Harbor,  Mass.,  520;  Scituate  Harbor, 
Mass.,  522;  Plymouth  Harbor,  Mass.,  525;  Piovincetown  Harbor,  Mass.,  528. 

APPENDIX  C. 
REPORT  OF  MAJ.  WM.  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  532 ;  harbor  of  refuge  at 
Nantucket,  Mass.,  534 ;  Wood's  Holl  Harbor,  Mass.,  537 ;  Wareham  Harbor,  Mass., 
540;  Westport  Harbor,  Mass.,  543;  Tauntou  River,  Mass.,  544  ;  Warren  River,  R. 
L,  547 ;  Pawtucket  River,  R.  I.,  548 ;  Providence  River  and  Narragansett  Bay,  R, 
I.,  550;  removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  553;  Newport 
Harbor,  R.  L,  554;  harbor  of  refuge  at  Block  Island,  R.  I.,  558;  Little  Narragan- 
sett Bay,  R.  I.  and  Conn.,  561;  harbor  of  refuge  at  Stonington,  Conn.,  562;  Paw- 
catuck  River,  R.  I.  and  Conn.,  565. 

Examinations  and  Surveys.— Falmouth  Harbor,  Mass.,  567;  Cottage  City  Harbor, 
Mass.,  568 ;  Menemsha  Harbor,  Mass.,  569 ;  Little  Narragansett  Bay,  entrance  to  the 
wharves  at  Watch  Hill,  R.  I.,  571 ;  Vineyard  Haven  Harbor,  Mass.,  575i. 
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APPENDIX  D. 
REPORT  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

iMPROVEMsm'S.— Thames  River,  Conn.,  582;  New  London  Harbor,  Conn.,  585;  Con- 
nectioat  River,  Mass.  and  Conn.,  587 ;  Clinton  Harbor  Conn.,  596;  New  Haven  Har- 
bor, Conn.,  597;  Breakwater  at  New  Haven,  Conn.,  602;  Milford  Harbor,  Conn., 
604 ;  Housatonic  River,  Conn.,  606 ;  Bridgeport  Harbor,  Conn^  610 ;  Black  Rook 
Harbor,  Conn.,  613;  Southport  Harbor,  Conn.,  615;  Norwalk  Harbor,  Conn.,  616; 
Stamford  Harbor,  Conn.,  618;  Port  Chester  Harbor,  N.  Y.,  620 ;  Mamaroneck  Har- 
bor, N.  Y.,  622 ;  Echo  Harbor,  New  Roohelle,  N.  Y.,  624 ;  New  Roohelle  Harbor,  N. 
Y.,  626;  East  Chester  Creek,  N.  Y.,  628 ;  Greenport  Harbor,  N.  Y.,  630 ;  Port  Jefier- 
son  Harbor,  N.  Y..  632 ;  Flushing  Bay,  N.  Y.,  634 ;  Removing  sunken  vessels  or  craft 
obstmeting  or  enaanffering  navigation,  636. 

£XAiaNATiON8.~Peters  Neck  Bay,  N.  Y.,637;  Five-Mile  River  Harbor,  Conn.,  639; 
Dnck  Island  Harbor,  Conn.,  on  Long  Island  Sound,  641 ;  Glen  Cove  Harbor,  N.  Y., 
645. 

APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  WALTER  McFARLAND,  CORPS  OF  ENGINEERS. 

Impbovemknts.— Hudson  River,  N.  Y.,  660;  Harbor  of  Sangerties,N.  Y.,  660;  Harbor 
at  Rondout,  N.  Y.,  663:  Harlem  River,  N.Y.,  665;  Removing  obstrnctioDS  in  the 
East  £iver  and  at  Hell  Gate,  N.  Y.,  689;  Newtown  Creek,  N.Y.,  699;  Buttermilk 
Channel,  N.  Y.,  703 ;  Gowanus  Bay,'  N.  Y.,  709 ;  New  York  Harbor,  717 ;  Sheepshead 
Bay,  N.  Y.,  r34 ;  Canarsie  Bay,  N.  Y.,  737  ;  Sumpawanus  Inlet,  N.  Y.,  740 ;  Channel 
between  Staten  Island  and  N.  J.,  7 A3 ;  Raritao  Bay,  N.  J.,  749. 

Examinations.— Channel  between  Jamica  Bay  and  Rockaway  Inlet,  N.  Y.,  754 ; 
East  River,  with  a  view  to  the  removal  of  a  ledge  of  rocks  situated  between  500  and 
600  feet  from  the  foot  of  Tenth  and  Eleventh  streets,  in  the  city  of  N.  Y.,  758 ; 
Patchogue  River,  N.  Y.,  759. 

,    APPENDIX  F. 

REPORT  OF  LIEUT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

IMPBOVEMEMTS.— Passaic  River,  N.  J.,  763 ;  Elizabeth  River,  N.  J.,  768 ;  Rahway 
River,  N.  J.,  769 ;  Woodbridge  Creek,  N.  J.,  770 ;  Raritan  River,  N.  J.,  771 ;  South 
River,  N.  J.,  773;  Cheesequakes  Creek,  N.  J.,  775;  Keyport  Harbor,  N.  J.,  776; 
Mattawan  Creek,  N.  J.,  777;  Shrewsbury  River,  N.  J.,  778;  Manasquan  River,  N. 
J.,  782. 

APPENDIX  G. 
REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

IvpfiOYBMBNTS.— Delaware  River,  Pa.,  N.  J.,  786 ;  Frankford  Creek,  Pa.,  799 ;  Schnyl- 
kiU  River,  Pa.,  800 ;  Ice-harbor  at  Marcus  Hook,  Pa.,  802;  Ice-harbor  at  the  head 
of  Delaware  Bay,  Del.,  804 ;  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes, 
Del.,  804  ;  Harbor  at  Delaware  Breakwater,  Del.,  805;  Rancocas  River,  N.  J., 807  ; 
Woodbury  Creek,  N.  J.,  808;  Mantua  Creek,  N.  J.,  809;  Raccoon  River,  N.  J.,  810; 
Salem  River,  N.  J.,  811 ;  Cohansey  Creek,  N.  J.,  812 ;  removal  of  wrecks  from  Del- 
aware Bay  and  River,  813 ;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  814 ;  survey  for  harbor  at  Atlantic  City,  N.  J.,  814  ;  United  States 
Commission  advisory  to  the  board  of  harbor  commissioners  of  Philadelphia,  Pa., 
620. 

EZAMINATIONB. — Channel  back  of  Brigantine  Beach,  between  Absecon  and  Brigau- 
tine  Inlets,  N.  J.,  821 ;  Darby  Creek,Ta.,  822. 
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APPENDIX  H. 

REPORT  OF  MR.  WM.  F.  SMITH,  U.  S.  AGEN'l. 

IMPROYEMENTS.—Maorice  River,  N.  J.,  826;  Wilmington  Harbor,  Del.,  827;  ic«- 
barbor  at  New  Castle,  Del.,  829 ;  Duck  Creek,  Del.,  St  JoneR  River,  Del.,  831 ; 
Mispillion  Creek,  Del.,  833 ;  Broadkiln  River,  Del. ,  834  ;  Indian  River,  Del.,  835 ;  in- 
land water-way  from  Cbincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  836 ;  Sosqnebanna  River  above  and  below  Havre  de  Grace,  Md.,  836 ;  Chester 
River  at  Kent  Island  Narrows,  Md.,  838;  Corsica  Creek,  Md.,  838;  Choptank  River, 
Md.,  840 ;  Nanticoke  River,  Del.,  842 ;  Broad  Creek,  Del.,  from  its  month  to  Lanrel, 
843 ;  Wicomico  River,  Md.,  844 ;  Upper  Thoroughfare  between  Deil's  Island  and  the 
mainland,  Md.,846;  rocomoke  River,  Md.,  removing  sunken  yessels  or  craft;  ob- 
structing or  endangering  navigation,  847. 

Examinations  and  surveys.— Duck  Creek,  Del.,  847;  Cambridge  Harbor,  Md., 
851;  Fairlee  Creek,  Md.,  854. 

APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Patapsco  River  and  channel  to  Baltimore,  Md.,  860;  Annapolis 
Harbor,  Md.,  863 ;  rebuilding  piers  at  Battery  Island,  head  of  the  Chesapeake  Bay, 
864 ;  James  River,  Va.,  867 ;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  879. 

Examination.— For  widening  the  channel  of  Baltimore  Harbor  to  600  feet,  880. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  P.  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbors  at  Washington  and  Georgetown,  D.  C,  883 :  Potomac 
River  at  Washington,  D.  C,  884;  reconstruction  of  Aqueduct  Bridge,  t).  C,  898; 
bridge  across  the  Eastern  Branch  of  the  Potomac  River,  D.  C,  911;  Shenandoah 
River,  W.  Va.,  925. 

APPENDIX  K. 

REPORT  OF  MR.  S.  T.  ABERT,  U.  S.  AGENT. 

IMPROV.EMENTS. — Channel  at  Mount  Vernon,  Va.,  927:  Neabsco  Creek,  Va.,  928; 
Breton  Bay,  Leonardtown,  Md.,  929 ;  Nomini  Creek,  Va.,  932;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  933;  Rappahannock  River,  Va.,  935;  Totusky  River, 
Va.,938;  Urbana Creek,  Va., 939 ;  Mattaponi  River,  Va.,  940 ;  Pamunky  River,  Va., 
942;  York  River,  Va.,  944;  Chickahominy  River,  Va.,  947 ;  Staunton  River,  Va., 
9r)0  and  951 ;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.,  953;  Roanoke 
River,  N.  C,  955 ;  French  Broad  River,  N.  C,  958. 

Examinations  and  surveys.— Mat tox  Creek,  Va.,  959;  Roanoke  River,  from  Clarks- 
ville,  Va.,  to  Eaton  Falls,  N.  C,  960;  Hunter's  Creek,  Va.,  962. 

PART     II. 

APPEN'DIX  L. 

REPORT  OF  CAPT.  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Norfolk,  Va.,  96.3;  approach  to  Norfolk  Harbor  and  the 
United  States  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  909 ;  Archer's  Hope  River,  Va.,  977  ;  Appomattox  River,  Va.,  978 ;  North  Laud- 
ing River,  Va.  and  N.  C,  984 ;  Currituck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.  C,  986 ;  Black  water  River,  Va.,  987 ;  Nottoway  River,  Va.,  988 ;  Meherrin 
River,  N.  C,  Edentou  Bay,  N.  C,  989 ;  removing  sunken  vessels  or  craft  obstructing 
or  endangeriag  navigation,  990. 

Examinations  and  survey.— Alligator  River,  N.  C,  991 ;  Nansemond  River,  Va., 
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APPENDIX  M. 
REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Pamlico  and  Tar  rivers,  N.  C,  1010;  CoatontDia  Creek,  N.  C, 
1013;  Trent  River,  N.  C,  1016;  Neoae  River,  N.  C,  1020;  inland  water-way  be- 
tween New  Berne  and  Beaufort,  N.  C,  1026;  harbor  at  Beaufort,  N.  C.^1030;  in- 
land water-way  between  Beauibrt  Harbor  and  New  River,  N.  C,  through  Bogne 
Sound,  1037;  New  River,  N.  C,  1039;  Black  River,  N.  C,  1042;  Cape  Fear  River, 
N,  C,  1044;  Yadkin  River,  N.  C,  1061;  Wacoemaw  River,  S.  C,  1065;  Great  Pee 
Dee  River,  S.  C,  1070;  harbor  at  Georgetown,  S.  C,  1074;  Winyaw  Bay,  S.  C, 
1078;  Santee  River,  8.  C,  1081;  Wateree  River,  S.  C,  1089;  Congaree  River,  8. 
C*.,  1093;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1097. 

KxAMiNATiONS  AND  SURVEYS.— Lockwood  FoUy  River,  N.  C,  1099;  Lumber  River, 
N.  C,  1102;  Mingo  Creek,  S.  C,  1106;  Clark's  Creek,  S.  C,  1109;  Little  Pee  Dee 
River,  S.  C,  1111 ;  Alligator  River  and  other  waters  connecting  Santee  River  and 
Bull's  Bay,  S.  C,  1U4. 

APPENDIX  N. 

REPORT  OF  COL.  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS. 

Improvements.— Charleston  Harbor,  S.  C,  1125;  Wappoo  Cut,  S.  C,  1138;  Ashley 
River,  8.  C,  1141;  Edisto  River,  8.  C,  1143;  Salkahatchie  River,  8.  C,  1146;  Sa- 
vannah Harbor  and  River,  Ga.,  1150;  Savannah  River^  Ga.,  1165;  Savannah  River, 
above  Augusta,  Ga.,  1172;  St.  Augustine  Creek  (Thunderbolt  River),  Ga.,  1174 
Romerljr  Marsh,  Ga.,  1174;  Altamaha  River,  Ga.,  1176;   Doboy  Bar,  Ga.,  1179 
Brunswick  Harbor,  Ga.,  1184 ;  entrance  to  Cumberland  Sound,  Ga.  and  Fla.,  1191 
inside  passage  between  Fernandina  and  St.  John's  River,  Fla.,  1199. 

I'^XAMiNATiON.— t^orn  Doboy  Island  to  Doboy  Bay,  Ga.,  1199. 

APPENDIX   O. 

REPORT  OF  CAPT.  WM.  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvements.— St.  John's  River,  Fla.,  1207;  Volusia  Bar,  Fla.,  1216;  Upper  St. 
John's  River,  Fla.,  1219;  Survey  of  entrance  to  harbor  of  Key  West,  Fla.,  1221; 
Caloosahatchie  River.  Fla.,  1235;  Pease  River,  Fla.,  1237;  Manatee  (River,  Fla., 
1239;  Tampa  Bay,  Fla.,  1243;  Witblacoochee  River,  Fla.,  1248;  Harbor  at  Cedar 
Keys,  Fla.,  1251 ;  Snwanee  River,  Fla.,  1253 ;  Removing  sunken  vessels  or  craft 
obstructiog  or  endangering  navigation,  1256. 

KXAMINATIONS. — Tampa  Bay,  Fla.,  including  Hillsborough  River  up  to  the  city  ot 
Tampa,  1257 ;  Charlotte  Harbor,  including  San  Carlos  Bay,  Fla.,  1258 ;  Clearwater 
Harbor,  Including  Anclote  and  St.  Joseph's  bays  and  the  Narrows  into  Boca  Ciega 
Bay,  Fla.,  1259;  Wakulla  River,  Fla.,  from  its  mouth  to  Wakulla  Springs,  1260; 
Channel  from  Hanlover,  on  Indian  River,  to  Gilbert's  Bar,  Fla.,  1261. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

iMPROVE^iENTS.—Apalachicola  River,  Fla.,  1263;  Apalachicola  Bay,  Fla.,  1265;  La 
Grange  Bayou,  Fla.,  1268;  Pensacola  Harbor,  Fla.,  1269;  Choctawhatchee  River, 
Fla.,  and  Ala.,  1271;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1273;  Oconee 
River,  Ga.,  127& ;  Ocmul gee  River,  Ga.,  1276;  Oostenaula  and  Coosawattee  rivers, 
Ga,,  Flint  River,  Ga  ,  1:^78;  Coosa  River,  Ga.  and  Ala.,  1281;  Chattahoochee 
River,  Ga.  and  Ala.,  1283;  Tallapoosa  River,  Ala.,  1285;  Cahawba  River,  Ala., 
1287;  Alabama  River,  Ala.,  1288. 

ExAMiNATKiN.— Flint  River,  Ga.,  from  Montezuma  to  Old  Agency,  1290. 
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APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OP  ENGINEERS. 

IMFROVEHENTS.— Mobile  Harbor,  Ala.,  1293 ;  Black  Warrior  River,  from  Tuscaloosa 
to'DanieVs  Creek,  Ala.,  1299;  Warrior  River,  Ala.,  1322;  Tombigbee  River,  from 
FaltoD  to  Vienna,  1324 ;  Tombigbee  River,  below  Vienna,  1327 ;  Old  Town  Creek, 
Mi68.,  1327;  Noxabee  River,  Misa.,  1328;  Pascagoula  River,  Miss.,  1330;  Harbor  at 
Biloxi  Bay,  Miss.,  1333;  Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  1334; 
Pearl  River,  Miss.,  from  Jackson  to  Carthage,  1336;  Pearl  River,  Miss.,  below  Jack- 
sou,  1339. 

Examination.-- Noxubee  River,  Miss.,  to  ascertain  whether  it  can  be  made  contin- 
uously navigable  by  a  system  of  locks  and  dams,  or  otherwise,  1343. 

APPENDIX  K. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
Inspeotion-improvement  at  the  South  Pass  of  the  Mississippi  River 1, 345 

APPENDIX  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

IMPROVBMBNTS.— Tchefiincte  River  and  Bogpe  Falia,  La.,  1356;  Tangipahoa  River, 
La.,  1361 ;  Tickfaw  River,  La.,  1362 ;  Amite  River,  La.,  i:i64 ;  Bayon  La  Fourche,  La., 
1365;  Bayou  Terrebonne,  La.,  1367:  Bayou  Black,  La.,  1368;  Bayou  Teche,  La„ 
1370;  Connecting  Bayou  Teche  witn  Grand  Lake  at  Charenton,  La.,  1374 ;  Bayou 
Courtableau,  La.,  1375;  Calcasieu  River  and  Pass,  La.,  1378;  Bayou  Pierre,  Miss.. 
1382;  Sabine  River,  La.  and  Tex.,  1383;  Neches  River,  Tex.,  1384;  Sabine  Pass^ 
Tex.,  1385 ;  Removal  of  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 1392. 

Examinahonb  and  survey.— Bayon  Rouge,  La.,  1393;  Bayou  Terrebonne,  La., 
from  Houma  to  Thibodeaux,  1^6 ;  Bayou  Vermillion,  La.,  to  secure  navigation 
from  Abbeville  to  the  railroad  bridge  of  the  Louisiana  and  Texas  Railroad,  1398 ; 
Mouth  of  Calcasieu  River  and  of  Calcasieu  Pass,  La.,  1402 ;  Mouth  of  Bayou  Piaque- 
mine,  with  a  view  to  its  connection  with  the  Mississippi  River  by  locks ;  also 
Bayou  Plaquemine  and  other  connecting  streams,  to  form  the  best  route  to  Grand 
Lake,  La.,  1405. 

APPENDIX  T. 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements.— Entrance  to  Galveston  Harbor,  Tex.,  1415 ;  ship  channel  in  Galves- 
ton Bay,  Tex.,  1417 ;  Trinity  River,  Tex.,  1421 ;  Buflfalo  Bayou,  Tex.,  1423 ;  mouth 
of  Brazos  River,  Tex.,  1427 ;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1429 ; 
Aransas  Pass  and  Bay,  up  to  Rockport  and  Corpus  Christi,  Tex.,  1431 ;  harbor  at 
Brazos  Santiago,  Tex.,  1433 ;  protection  of  river  bank  at  Fort  Brown,  Tex.,  1434. 

£ZAMiNATiON.--Cedar  Bayou,  Tex.,  where  it  empties  into  Galveston  Bay,  1435. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River,  La.  and  Ark.,  1440;  Cane  River,  La.,  1452:  siirvpy  of 
Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and  La.,  1453;  Loggy  Bayou,  Lake  Bis- 
tineau,  and  the  Dorcheat,La.,  1454 ;  Ouachita  and  Black  rivers,  Ark.  and  La.,  1455 ; 
Bayou  D'Arbonne,  La.,  1456;  Bayon  Bartholomew,  La.  and  Ark.,  1459;  Bayou 
Boeuf,  La.,  1461 ;  Tensas  River  and  Bayon  Macon,  La.,  1463 ;  Big  Black  River,  Miss., 
1465 ;  Yazoo  River,  Miss.,  1467;  Tchula  Lake,  Miss.,  1471 :  Tallabusha  River,  Miss., 
1473;  Tallahatchee  River,  Miss.,  1474  ;  Steele's  Bayou,  Miss.,  1476;  I^g  Sunflower 
River,  Miss.,  1477;  Big  Hatchie  River,  Tenn.,  1479;  South  Forked  Deer  River, 
Tenn.,  1482;  water-gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
1485. 
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Examinations.— Ouachita  River,  La.,  from  Camden  to  moutbi  with  a  alackwater 
navigation,  1487;  Cornay  River,  La.,  Dogdemona  River,  La.,  1489;  the  lakes  con- 
necting with  Red  River  between  Shreveport,  La.,  and  Fulton,  Ark.,  also  Clear 
Lake,  Black  Bayoo,  Red  Bayou,  Black  Lake,  and  Kelly  Bayou,  to  re-opeu  naviga- 
ble communication  between  those  streams  and  Red  River,  La.,  1490 ;  Cypress  Bayou, 
La.,  North  Fork  of  Forked  Deer  River  below  Dyersburj^h,  Tenn.,  1494;  Ouachita 
River  above  Camden,  Ark.,  1495;  Ca^nsity  Bayou,  Miss.,  Bayous  Rondeway  and  Yi- 
dal,  La.,  1497;  Little  River,  La.,  1498. 

APPENDIX  V. 
REPORT  OF  CAPT.  H.  8.  TABER,  CORPS  OF  ENGINEERS. 

iMPROVSMENTS.-'Red  River  above  Fulton,  Ark.,  1502;  Little  Red  River,  Ark.,  1603; 

Saline  River,  Ark.,  1505 ;  removing  obstructions  in  Arkansas  River,  Ark.,  1506 ; 

Arkansas  River,  Ark.,  1510^  survey  of  Arkansas  River,  Ark.,  from  Little  Rook  to 

its  month.  1528;  Petit  Jean  River,  Ark.,  1529;  Fourche  River,  Ark.,  1531;  White 

River,  Ark.,  1534 ;  Black  River,  Ark.  and  Mo.,  1537 ;  St.  Francis  River,  Ark.,  1539 ; 

L'Anguille  River,  Ark.,  1543. 
Examinations.— Little  River,  Ark.,  1545;  Saline  River,  Ark.,  1546;  Cache  River, 

Ark.,   1547;  Little  River,  Mo.,  from  Hornersville  to  its  Junction  with  the  St. 

Francis  River,  1548;  St.  Francis  River,  from  Greenville,  Mo.,  to  the  Arkansas  State 

line,  1549. 

APPENDIX  W. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements.— Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers,  1553 ;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1556 ;  Gasco- 
nade River,  Mo.,  1590 ;  Osage  River,  Mo.  and  Kans.,  1591. 

Examination. — Osage  River  from  its  month  to  Osceola,  with  a  view  to  movable 
locks  and  dams,  or  other  methods  of  improvement,  1593. 

APPENDIX  X, 
REPORT  OF  CAPT.  C.  B.  SEARS,  CORPS  OF  ifNGINEERS. 

Improvements.— Missouri  River,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  1587; 

Yellowstone  River,  Mont,  and  Dak.,  1601. 
Examination.— James  (Dakota)  River,  Dak.,  1603. 

APPENDIX  T. 

REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvement.— Mississippi  River,  between  the  Des  Moines  Rapids  and  the  month  of 

the  Illinois  River,  1607. 
Examination. — Bars  in  Hamburg  Bay,  111.,  1616. 

APPENDIX  Z. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operations  of  snag  boats  and  dredge  boats, 
etc.,  1617 ;  Mississippi  River,  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River, 
1623 ;  Mississippi  River,  from  Saint  Paul  to  Des  Moines  Rapids,  16^ ;  Des  Moines 
Rapids,  Mississippi  River,  1639 ;  operating  and  care  of  Des  Moines  Rapids  Canal, 
1644 ;  dry-dock  at  Des  Moines  Rapids  Canal,  1651 ;  removal  of  bar  in  Mississippi 
River,  opposite  Dubuque,  Iowa,  1653 ;  ice  harbor  at  Dubuque,  Iowa,  1656 ;  harbors 
of  refuge  on  Lake  Pepin,  at  Lake  City,  Minn.,  1657;  Harbors  of  refuge  on  Lake 
Pepin,  at  Stockholm,  Wis.,  1658. 
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APPENDIX  A  A. 

EEPOET  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

IMPROVKMBNTS.— PrcBervation  of  the  Falls  of  St.  Anthony,  Minn.,  1660;  construc- 
tion of  look  and  dam  on  the  MiBsissippi  River  at  Meeker's  Island,  Minn.,  1663 :  Mis- 
sissippi River,  above  the  Falls  of  St.  Anthony,  Minn.,  1664;  reservoirs  at  head- 
waters of  the  Mississippi  River,  1666;  Chippewa  River,  Wis.,  1699:  Chippewa  River 
at  Yellow  Banks,  Wis.,  1703;  St.  Croix  River,  below  Taylor's  Falls,  Minn,  and 
Wis.,  1705;  Minnesota  River,  Minn.,  1710  ;  Red  River  of  the  North,  Minn,  and  Dak., 
1712:  constraction  of  lock  and  dam  at  Goose  Rapids,  Red  River  of  the  North,  Minn. 
and  Dak.,  1721. 

£XAMiNATiONS.~Harbor  at  Hudson,  Lake  St.  Croix,  Wis.,  1723;  Red  Lake  River^ 
from  Grand  Forks  to  Red  Lake,  Minn.,  1724;  cansesof  the  extraordinary  overflows 
pf  the  Chippewa  River,  Wis.,  and  what  means,  if  any,  can  be  adopted  to  prevent 
their  reonrrence,  1726:  Red  River  of  the  North,  Minn.,  from  Moorehead  to  Fergu» 
Falls,  1733. 

PART   III. 

APPENDIX  B  B. 

REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Improvements.— Tennessee  River,  1737;  French  Broad  River,  Tenu.,  1751;  Little 
Tennessee  River,  Tenn.,  1752 ;  Hiawassee  River,  Tenn.,  1754 ;  Clinch  River,  Tenn., 
1755;  Duck  River,  Tenn.,  1757;  Camberland  River,  Tenn.  and  Ky.,  1758;  South 
Fork  of  Cumberland  River.  Ky.,  1765;  Caney  Fork  River,  Tenn.,  1766. 

Examinations. —Caney  Fork  River,  Tenn.,  1768 ;  Holston  River,  Tenn.,  1772. 

APPEMDIX  0  0. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEKRS. 

Improyements. — Ohio  River,  1782 ;  operating  and  care  of  Davis  Island  Dam,  Ohio 
River,  1796 ;  Monongahela  River,  W.  Ya.  and  Pa.,  1800 ;  ^operating  and  care  of 
Lock  and  Dam  No.  9,  Monongahela  River,  1809;  Alleghany  River,  Pa.,  1810;  daui 
at  Herr's  Island,  Allegheny  River,  1811 ;  ice  harbor  at  month  of  Muskingum  River, 
Ohio,  1813 :  operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River, 
Ohio,  1815  (  harbor  of  refuge  near  Cincinnati,  Ohio,  harbor  of  refuge  at  mouth  of 
Great  Kanawha  River,  W.  Va.,  1822;  Big  Sandy  River,  W.  Va.  and  Ky.,  1823; 
Gnyandotte  River,  W.  Va.,  1827;  Little  Kana wh a River,W.Va.,  1828;  Buckhaunon 
River,  W.  Va.,  1832. 

Examinations.— For  ice  harbor  at  Paducah,  Ky.,  1833;  bar  at  the  month  of  Limestone 
Creek,  in  the  harbor  of  Maysville,  Ky.,  1834;  Big  Hockhocking  River,  Ohio,  from 
its  month  to  Coolville,  1835. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio,  Louisville,  Ky.,  1838 ;  Indiana  Chute,  Falls  of  the 
Ohio  River,  1842;  operating  and  care  of  the  Louisville  and  Portland  Canal,  1843; 
Wabash  River,  Ind.  and  111.,  1864 ;  White  River,  Ind.,  1871 ;  Kentucky  River,  Ky., 
1872;  operating  and  keeping  in  repair  locks  and  dams  on  the  Kentucky  River,  Ky., 
1885;  improvement  of  Tradewater  River,  Ky.,  1895. 

Examinations. — ^Whcther  or  not  the  Government  dry-dock  at  the  Louisville  and 
Portland  Canal  is  adequate  for  the  purposes  of  commerce,  and  what  alterations,  if 
any,  are  necessary,  and  the  cost  of  making  the  same,  1896;  Pond  River,  Ky.,  1901 ; 
Louisa  [Levisa]  Fork  of  Sandy  River,  Va.,  Licking  River,  Ky.,  from  Farmers  to 
West  Liberty,  1902  j  report  upon  the  commercial  importance  of  the  works  af  the 
Green  and  Barren  River  Navigation  Company,  1903. 
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APPE]NDIXEE. 
REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvemknts.— Great  Kanawha  River,  W.Va.,  1911 ;  Elk  River,  W.Va.,  1923 :  New 
River,  from  the  moath  of  WiIsod,  in  Grayson  County,  Va.,  to  the  month  of  Green- 
brier River,  W.  Va.,  1925. 

Examination.— Coal  River,  W.  Va.,  1929. 

APPENDIX  FF. 
REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 

Improvements. — Harbor  at  Dnlnth,  Minn.,  1935 ;  harbor  at  Snperibr  Bay  and  Saint 
Lonis  Bay,  Wis.,  1945 ;  harbor  at  Agate  Bay,  Minn.,  1951  \  harbor  at  Grand  Marais, 
Minn.,  1954. 

APPENDIX   GG. 

REPORT  OF  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Ashland  Harbor,  Wis.,  1957;  Ontonagon  Harbor,  Mich..  1967; 
Eagle  Harbor,  Mich.,  1970;  establishment  and  maintenance  of  harbor-lines  in 
Portage  Lake,  Mich.,  1971;  Manjuette  Harbor,  Mich.,  1995;  harbor  of  refuge, 
Grand  Marais,  Mich,  1999:  Manistiqae  Harbor,  Mich.,  2001;  Cedar  River  Harbor, 
Mich.,  2002:  Menomonee  Harbor,  Mich,  and  Wis.,  2004 ;  Oconto  Harbor,  Wi8.,200{) ; 
Pensaakee  Harbor,  Wis.,  2010;  Green  Bay  Harbor,  Wis.,  2012;  harbor  of  cefage 
at  entrance  of  Stargeon  Bay  Canal,  Wis.,  2014 ;  Ahnapee  Harbor,  Wis.,  2037 ; 
Kewaanee  Harbor,  Wis.,  2040 ;  Two  Rivers  Harbor,  Wis.,  2043;  Manitowoc  Harbor^ 
Wis.,  2044 ;  Sheboygan  Harbor,  Wis.,  2047 ;  Port  Washington  Harbor,  Wis.,  2050. 

Examination. — Torch  Lake  Channel,  Lake  Superior,  Mich.,  2053. 

APPENDES:  HH. 

REPORT  OP  CAPT.  W.  S.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refnge,  Milwaukee  Bay,  Wis.,  2055 ;  Milwaukee  Har- 
bor, Wis.,  20§1;  Racine  Harbor,  Wis.,  2069;  Kenosha  Harbor,  Wis,  2072;  Wanke- 
gan  Harbor,  111.,  2074 ;  Fox  and  Wisconsin  rivers,  Wis.,  2077. 

APPENDIX  IL 
REPORT  OF  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2109;  Calumet  Harbor,  III.,  2117;   Illinois 

River  HI.,  2119;  Calumet  River,  111.  and  Iud.,2167. 
Examinations  and  survey. — For  Hennepin  Canal,  Farm  Creek,  III.,  with  a  view 

to  changing  its  course,  2171 ;  Calumet  River,  111.,  from  the  forks  of  the  river  near 

its  entrance  into  Lake  Calumet  to  Riverdale,  and  also  from  Riverdale  to  Blue 

Island,  2172. 

APPBNDLXJJ. 

REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements  —Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2176 ;  Frank- 
fort Harbor,  Mich.,  2179;  harbor  of  refnge  at  Portage  Lake,  Mich.,  2180;  Mania- 
tee  Harbor,  Mich.,  2182;  Ludington  Harbor,  Mich.,  2184  ;  Pent  water  Harbor,  Mich, 


218(5;  White  River  Harbor,  Mich.,  2187;  Muskegon  Harbor,  Mich.,  2189;  Grau'i 
"' "        r,  Mich.,  2193;  Black  Lake  Harbor,  Mich. ^ 


Haven  Harbor,  Mich.,  2191 ;  Grand  River, 


2194;  Saugatuck  Harbor,  Mich.,  2196;  South  Haven  Harbor,  Mich.,  2198;  Saii^i 
Joseph  Harbor,  Mich.,  2200;  Michigan  City  Harbor,  Ind.,  2202. 
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Examinations. —GraDd  River,  Mich.,  2206;  Pigeon  River,  Michi.,  2207;  Carp  River, 
Mich.,  at  Leland,  with  a  view  to  affording  an  entrance  to  Carp  Lake  for  harbor  of 
refage,  2208 ;  Lake  Michigan,  at  Empire,  with  a  view  to  cutting  a  channel  across 
the  bar  from  Lake  Michigan  to  Bar  Lake,  2209 ;  Grand  Traverse  Bay,  with  a  view 
to  connecting  it  with  Torch  Lake,  near  Eastport,  Mich.,  2210. 

APPENDIX  K  K. 

REPORT  OF  LIEUT.  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvkments.— St.  Mary's  Falls  Canal  and  River,  Mich.,  2214 ;  operating  and  care 
of  St.  Mary's  Falls  Canal,  Mich.,  2227;  dry-dock  at  St.  Mary's  Falls  Canal,  Mich., 
Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  2238;  harbor  at  Cheboygan  ,Mich., 
2247;  harbor  at  Thnnder  Bay,  Mich.,  2249;  harbor  at  Au  Sable,  Mich.,  Saginaw 
River,  Mich.,  2250;  harbor  of  refage  at  Sand  Beach,  Lake  Huron,  Mich.,  2256; 
steam-lannch  or  tug  for  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2261 ; 
ice-harbor  of  lefnge  at  Belle  River,  Mich.,  St.  Clair  Flats  Canal,  Mich.,  2262 ;  oper- 
ating and  care  of  St.  Clair  Flats  Canal,  Mich.,  2264;  Clinton  River,  Mich.,  2265; 
Detroit  River,  Mich.,  2266. 

Examinations  and  Surveys.— Bar  in  St.  Clair  River,  Mich.,  opposite  St.  Clair  City, 
2270;  North  River,  Mich.,  between  Essex  and  north  bridges,  Biddle's  Point  at 
Mackinac  Harbor,  Mich.,  with  a  view  to  a  breakwater,  2271 ;  harbor  at  Forrest- 
ville,  Lake  Huron,  Mich.,  2273;  Pinepog  River,  Mich.,  2274;  Rouge  River,  Mich., 
at  its  junction  with  Detroit  River,  and  up  the  river  to  bridge  of  St.  Louis  and  Wa- 
bash Railroad,  2275 ;  mouth  of  Black  River,  Saint  Clair  County,  Mich.,  2279. 

APPENDIX  L  L. 

REPORT  OF  MAJ,  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Improvements. — ^Monroe  Harbor,  Mich.,  2281 ;  Toledo  Harbor,  Ohio,  2283 ;  Port 
Clinton  Harbor,  Ohio,  2299 ;  Sandusky  City  Harbor,  Ohio,  2302 ;  Sandusky  River, 
Ohio,  2305 ;  Huron  Harbor,  Ohio,  2307 ;  Yermillion  Harbor,  Ohio,  2310 ;  Black  River 
Harbor,  Ohio,  2312 ;  mouth  of  Rocky  River,  Ohio,  2315 ;  Cleveland  Harbor,  Ohio, 
2317 ;  Fairport  Harbor,  Ohio,  2324 ;  Ashtabula  Harbor,  Ohio,  2327 ;  Conneaut  Har- 
bor, Ohio,  2332. 

Examinations  and  Surveys.— Cha^in  River,  at  its  mouth,  Ohio,  2333 ;  Sandusky 
Harbor,  Ohio,  with  a  view  to  a  straight  channel  from  the  north  end  of  Cedar  Point 
to  the  east  end  of  the  existing  channel  in  front  of  the  city,  2335. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2343;  Dunkirk  Harbor,  N.  Y.,  2348:  Buffalo  Har- 
bor, N.  Y.,  2351 :  Niagara  River,  N.  Y. ;  Wilson  Harbor,  N.  Y.,  2366;  Olcott  Harbor, 
N.  Y.,  2368;  Oak  Orchard  Harbor,  N.  Y.,  2369. 

APPENDIX  N  N. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements.— Charlotte  Harbor,  N.  Y.,  2371;  Pultney ville  Harbor,  N.  Y.,2374; 
Great  Sodus  Harbor,  N.  Y.,  2376;  Little  Sodus  Harbor,  N.  Y.,  2379;  Oswego  Har- 
bor, N.  Y..2381 ;  Sackett's  Harbor,  2391. 

APPENDll  GO- 
REPORT  OF  MAJ.  M.  B.   ADAMS,  CORPS  OF  ENGINEERS. 

Improvements  : — Ogdensburgh  Harbor,  N.  Y.,  2393 ;  Grass  River  (at  Massena),  N.  Y., 
2396;  Break  water  at  Rouse's  Point,  Lake  Champlain,  N.  Y.,  2397;  Swanton  Harbor, 
Vt.,  2:^99;  breakwater  at  Gordon's  Landing,  Lake  Champlain,Vt.,  2400;  Plattsburgh 
Harbor,  N.  Y.,  2405 ;  Burlington  Harbor,  Vt.,  2406 ;  Otter  Creek,  Vt.,  2410 ;  Ticonder- 
oga  River,  N.  Y.,  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  2411. 

Examinations. — Channel  between  North  and  South  Hero  Islands,  Lake  Champlain, 
known  as  "The  Gut,"  2412;  Waddington  Harbor,  N.  Y.,  2414. 
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APPENDIX  P  P. 

ANNUAL  WATER-LEVEL  CURVES  OF  THE  NORTHERN  AND  NORTHWEST- 

ERN  LAKES 2417. 


APPENDIX  Q  Q. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OP  ENGINEERS. 

iMPROVEBfsirrs.— Oakland  Harbor,  Cal.,  3419;  Redwood  Harbor,  Cal.,  d434:  San 
Fanoisoo  Harbor,  San  Pablo  and  SaiBon  bays.  Straits  of  Carqnines,  and  months  of 
Sacramento  and  San  Joaanin  rivers,  removing  sunken  vessels  obstructing  or  en- 
dangering navigation,  0426. 

APPENDIX  RB. 

REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OP  ENGINEERS, 

IMPROVBMSNTS.— Wilmington  Harbor,  Cal.,  2429:  San  Diego  Harbor,  Cal.,  2431* 
Surveys.— San  Diego,  Newport,  and  San  Luis  Ooispo  harbors,  Cal.,  2432. 

APPENDIX  S  S. 

REPORT  OF  CAPT.  A.  H.  PAYSON,  CORPS  OF  ENGINEERS. 

IMFBOVKMEKTS.— Joaqnin  River,  Stockton  and  Mormon  slonghs,  Cal.,  2437  ;  Moke- 
lumne  River,  Cal.,  Sacramento  and  Feather  rivers,  Cal.,  2441;  Petalnma  Creek, 
Cal.,  2446:  Humboldt  Harbor  and  Bay,  Cal.,  2447;  Colorado  River,  Nov.,  Cal.,  and 
Ariz.,  2449. 

Examinations.— Mouth  of  Smith's  River,  Cal.,  2450 :  Crescent  City  Harbor,  Cal., 
with  a  view  to  a  sea-wall  from  Battery  Point  to  Flat  Kock,  2454. 

APPENDIX  T  T. 

REPORT  OP  CAPT.  CHAS.  F.  POWELL,  CORPS  OP  ENGINEERS. 

IMPBOVKMRNTS.— Mouth  of  the  Coqnille  River,  Oregon,  2458;  entrance  to  Coos  Bay, 
Oregon,  2460 ;  Umpqna  River.  Oregon,  2463 ;  entrance  to  Taquina  Bay,  Oregon, 
24^ ;  mouth  of  the  Columbia  River,  Oregon  and  Wash.,  2470 :  construction  of  canal 
at  the  Cascades,  Columbia  River,  Oregon  and  Wash.,  2476 ;  Uhehalis River,  Wash., 
2489;  Skagit,  Steilaquamish,  Nootsack^  Snohomish,  and  Snoqualmie  rivers,  Wash., 
2490 ;  gauging  waters  of  the  Columbia  River  and  principal  tributaries,  Oregon 
and  Wash.,  249L 

Examinations  and  survkts.— Siuslaw  River  and  Bar,  Oregon,  2493:  Nehalem  Bay 
and  Bar,  Oregon,  2496 ;  Coquille  River,  between  Coqnille  City  and  Myrtle  Poin^ 
Oregon,  2498;  Umpqua  River,  Oregon,  2499. 

APPENDIX  U  U. 

REPORT  OP  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Columbia  and  Lower  Willamette  rivers,  below  Portland,  Oregon, 
2507 ;  Upper  Willamette  River,  Oregon,  2517 ;  Upper  Columbia  and  Snake  rivers, 
Oregon,  and  Wash.,  2520;  Lower  Clearwater  River,  Idaho,  2523;  Cowlits  River, 
Wash.,  2524. 
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PART    IV. 

APPENDIX  VV. 

EEPORT  OP  MAJ.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS, 

Improvements. — ^Washington  Aqnedaot,  2537 ;  inoreasing  the  water  snpply  of  th# 
city  of  Washington,  D.  C,  2535 ;  erection  of  fish- ways  at  the  Great  Falls  of  the 
Potomac,  2564.      . 

APPENDIX   WW. 

REPORT  OF  COL.  JOHN  M.  WILSON,  U.  S.  A. 

Improyement  and  care  of  pnblic  buildings  and  grounds  in  the  District  of  Columbia, 
2569. 

APPENDIX  XX. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  of  the  Kentucky  and  Ohio  Bridge  Company  across  the  Ohio  River  between 
Cincinnati,  Ohio,  and  Covington,  Ky.,  2613:  bridge  of  the  Staten  Island  Rapid 
Transit  Company  across  Arthur  Kill,  Staten  islmHl  Sound,  2632 ;  character,  etc.,  of 
bridffe  to  be  constructed  across  the  Mississippi  River  at  Saint  Louis,  Mo..  2638 ;  guid- 
ing diice  at  the  bridge  of  the  Pittsburgh  and  Lake  Erie  Railroad  across  the  Ohio 
River  at  Beaver,  Pa.,  2655 ;  bridge  across  the  Willamette  River  at  or  near  the  city 
of  Portland,  Oregon,  2661 ;  railway  bridge  across  Red  River  at  Shreveport,  La.,  2671; 
bridge  across  the  Willamette  Rivet  at  Salem,  Oregon,  26H2. 

APPENDIX  Y  Y. 


8; 


REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

A.'GiLLMORB,  Col.  of  Engineers,  Bvt.  Maj.  Gen..  U.  S.  A.,  PreMmt, 
B.  COMSTOCK,  Lieut.  Col.  of  Engineers,  Bvt.  Bng.  Gen.,  U.  S.  A., 

Charles  R.  Suter,  M%jor  of  Engineers,  U.  S.  A., 

Mr.  Henry  Mitchell,  Coast  and  Geodetic  Survey, 

Mr.  B.  M.  Harrod,  Civil  Engineer, 

Mr.  8.  W.  FAR6U80K,  Civil  Engineer, 

Mr.  Robert  S.  Taylor, 

1. 

Annual  report  for  1885-^86,  2689 ;  surveys  and  examinations,  2697 ;  report  of  com- 
mittee oti  construction,  2710 ;  Mississippi  River  between  the  Des  Moines  Rapidv  and 
the  month  of  the  Illinois  River,  2719  ;  Mississippi  River  between  the  mouths  of  the 
Illinois  and  Ohio  rivers,  2722;  operations  in  the  first  district,  2724;  operations  in 
the  second  district,  2731 ;  operations  in  the  third  district,  2736 ;  operations  in  the 
fourth  district,  2744. 

2: 

Snpplementftt  report:  Operations  from  Jnly  1  to  November  1,  1886,  2749. 

3. 

Annual  report  for  1886-'87,  2753 ;  surveys  and  examinations,  2769 ;  report  of  commit- 
tee on  construction,  2864;  operations  in  first  district,  2873;  operations  in  second 
district,  2878 ;  operations  in  third  district,  2881 ;  operations  in  K>urth  district,  2893. 
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APPENDIX  ZZ. 

REPORTS  OF  THE  MISSOURI  RIVER  COMMISSION. 

Charles  R.  Sutbr,  M^jor  of  Engineen,  U.  8.  A.,  PruideiU. 
AuEX.  Mackbnzib,  Major  of  Engineen.  U.  8.  A., 
O.  H.  Ernst,  Major  of  Engineen,  U.  S.  A«, 

Mr.  G.  C.  BROADHSADy 

Mr.  William  J.  Broatoh, 

Commis8ioner§, 

1. 

Annaal  report  for  1885-^86, 2913;  report  of  the  secretary,  2921 ;  operations  upon  Mlt- 
BOiiri  River  between  Sionx  Citj,  Iowa,  and  Fort  Benton,  Mont.,  309B. 

2. 

Reports  respeeting  allotment  of  appropriation  of  Angnst  5, 1886,  302^ 

3. 

Annual  report  for  1886-^87,  3031;  report  of  the  secretary,  3036;  report  afpiesideat, 
3096 ;  report  of  aecretaiy  on  special  snryeys,  3111 ;  report  of  secretary  on  oMroe- 
tion  to  navigation  at  Camden,  Mo.,  3119 ;  instruments  and  methods  used  in  taldnff 
and  reducing  sediment  and  velocity  observations  on  the  Mississippi^  Mlsso«ri,  ana 
Arkansas  rivers,  3121 ;  report  on  redetermination  of  standard  steel  tape  from  meas- 
urement of  entire  Olney  Base,  etc.,  3124. 

APPENDIX  AAA. 

REPORT  OP  CAPT.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEES8. 

Construction  and  improvement  of  roads  and  bridges  in  the  Yellowstone  National 
Park,  3133. 

APPENDIX  B  B  B. 

REPORT  OP  LIEUT.  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS,  BVT.  BRIG. 

GEN.,  U.  S.  A. 

Issue  of  published  charts  of  the  northern  and  northwestern  lakes,  3143. 

APPENDIX  0  0  0. 

REPORT  OP  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERa 

Explorations  and  surveys  in  the  division  of  the  Missouri,  3145. 

APPJgNDIX  D  D  D. 

REPORT  OP  LIEUT.  THOMAS  L.  CASEY,  CORPS  OP  ENGINEERS. 

Explorations  and  surveys  in  the  department  of  California,  3147. 

APPENDIX  E  E  E. 

REPORT  OP  LIEUT.  JOHN  BIDDLE,  CORPS  OP  ENGINEERS. 

Explorations  and  surveys  in  the  Department  of  Dakota,  3149. 

APPENDIX  F  F  F. 

REPORT  OF  LIEUT.  WILLIAM  C.  LANGPriT,  CORPS  OP  ENGINEERS. 

£x))ior;itioii8  and  surveys  in  the  Department  of  the  Columbia,  3151. 
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REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

UNITED    STATES    AEMT. 
(CONTINUED.) 


Digitized  by 


Google 


Digitized  by 


Google 


APPENDIX  B  B. 


IMPROVEMENT  OF  TENNESSEE  AND  CUB^BERLAND  RIVERS,  I^V  OF  CER- 
TAIN RIVERS  IN  EASTERN  TENNESSEE  AND  KENl'UCKY. 


BEPOBT  OF  LIEOTENANT'COLONEL  J.  n\  BARLOW,  COBPS  OF  ENGT^ 
NEEBSy  OFFICER  IN  CHARGE  FOB  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1«87,   JVITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK, 

IMPROVEMENTS. 


1.  Tennessee  River. 

2.  French  Broad  River,  Tennessee. 

3.  LittJe  Tennessee  River,  Tennessee. 

4.  Hiawassee  River,  Tennessee. 

5.  Clipch  River,  Tennessee. 

6.  Dnck  River,  Tennessee. 


7.  Coniberland  River,  Tennessee  and  Ken- 

tncky. 

8.  South  Fork  of  Cumberland  River,  Ken- 

tucky. 

9.  Caney  Fork  River,  Tennessee. 


EXAMINATIONS. 
10.  Caney  Fork  River,  Tennessee.  |  11.  Holston  River,  Tennessee. 


Engineer  Office,  U.  S.  Army, 

Chattanooga,  Tenn.j  August  31, 1887. 
Sib  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  upon 
the  river  and  harbor  improvements  in  my  charge  for  the  fiscal  year 
ending  June  30,  1887. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieutenant-Colonel  of  Engineers, 

Ohiep  op  Engineers,  U.  S.  A. 


BB  I. 

improvement  of  TENNESSEE  RIVER. 

I.— ABOVK  CHATTANOOOA  (189  MILKS). 

The  Tennessee  is  now  considered  as  formed  by  the  junction  of  the 
waters  of  the  Holston  and  French  Broad  rivers,  at  a  point  about  4 J 
miles  above  Kuoxville. 

From  Knoxville  to  Chattanooga,  about  189  miles,  the  river  is  naviga- 
ble the  gje^iter  pajrt  of  the  year. 

^  ^  .  1737 
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• 

The  examinations  made  in  1830  and  1872  show  that  the  principal  ob- 
Btractions  are  rock-reefs  and  sand  and  gravel  shoals.  The  bed  and 
bauks  of  the  river  are  of  snch  character  as  to  make  the  improvements 
practically  permanent. 

The  present  plan  of  improvement  is  to  blast  a  channel  through  the 
reefs,  and  to  bnild  riprap  dams  to  contract  the  water-way,  so  as  to  se- 
cure a  safe  navigable  channel  having  a  depth  of  about  3  feet  at  low 
watCF. 

The  only  work  done  in  the  channel  during  the  Hscal  year  was  that  of 
repairing  two  of  the  dams  at  Upper  Half  Moon  Island  so  as  to  obtain  . 
an  increased  depth  of  water  over  the  shoals. 

At  this  obstruction,  466  cubic  yards  of  stone  were  quarried,  and  390 
cul^c  yards  were  used  in  repairing  and  raising  the  dams ;  also  2  snags 
were  taken  out. 

The  necessary  flat-boats  were  built  and  work  will  be  begun  in  the 
channel  during  the  low- water  season,  which,  as  a  matter  of  economyin 
plant  and  superintendence,  is  to  be  carried  on  in  connection  with  the 
work  in  progress  upon  its  tributaries,  the  Clinch  and  French  Broad 
rivers.  , 

The  construction  of  a  snag  and  tow  boat  was  begun  in  March,  under 
contract,  and  is  now  nearly  completed,  for  use  upon  the  Tennessee  and 
its  upper  tributaries. 

We  have  no  reliable  data  showing  the  commerce  of  the  Upper  Ten- 
nessee at  the  time  improvements  were  begun  in  1872,  under  the  pres- 
ent project  and  estimates. 

Its  commerce  is  growing  rapidly,  and  at  present  consists  principally 
of  logs,  lumber,  grain,  iron  ore,  forage,  live  stock,  and  general  mer- 
chandise. 

The  table  of  ^^ Commercial  Statistics"  herewith  is  necessarily  made 
up  largely  of  the  commerce  of  the  tributary  streams  to  the  Upper  Ten- 
nessee, which  is  increasing  yearly. 

The  prospective  advantages  to  navigation  as  well  as  present  benefits 
to  the  community,  by  completing  the  improvement,  are  the  securing  an 
improved  channel  and  a  lengthened  season  of  navigation,  together  with 
a  practical  enjoyment  of  the  commercial  advantages  resultant  from  the 
early  opening  of  the  canal  around  the  Muscle  Shoals  of  the  Lower  Ten- 
nessee. 

The  amount  available  and  the  appropriation  herein  asked  for  can  be 
profitably  expended  in  repair  and  extension  of  dams  already  built,  and 
in  continuing  channel  excavation,  building  dams,  etc.,  at  the  most  seri- 
ous obstructions,  as  provided  by  the  existing  project. 

Tho  estimates  for  improving  Tennessee  River  above  Chattanooga,  as  mod- 
ified and  increased  from  1871  to  1674 1300.000.00 

Amount  appropriated 226,000.00 

Amount  expended 220,725.10 

Money  Statement. 

July  1,  1886,  amount  available $57.14 

Amount  appropriated  by  act  approved  August  5,  1886 7, 500. 00 

$7,557.14 

July  1,  1887,  amount  exx)ended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 2,230.63 

July  1,  1887,  outstanding  liabilities 51.61 

2,282.24 

July  1,  1H87,  amount  available *. 5,274.90 

(Amount  (estimated)  required  for  completion  of  existing  project 74, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  endiug  June  30, 1889    30, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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II. — ^BELOW  CHATTANOOGA  (45C  MILES). 

The  Tennessee  Eiver  is  one  of  tbe  most  important  streams  tributary 
to  the  Mississippi  system.  It  enters  the  Ohio  near  Padacab,  Ky., 
and  is  navigable  from  Chattanooga  to  its  mouth,  excepting  at  the 
Muscle  Shoals,  in  Alabama,  which  form  a  complete  barrier,  except  wheii 
the  water  is  at  its  highest  stages.  There  are  other  obstructions,  more 
or  less  difficult  and  dangerous,  which  require  further  examiuatioir,  and 
detailed  plans  tor  their  removal  or  modification. 

The  opening  of  the  Tennessee  River  by  means  of  a  canal  around  the 
Muscle  Shoals  was  favorably  considered  for  many  years  by  the  General 
Government  before  action  was  taken  in  the  matter. 

In  1824,  during  the  administration,  of  President  Munroe,  the  then 
SecretJiry  of  War,  John  C.  Calhoun,  asserted  that  the  proposed  improve-  * 
ment  of  the  Lower  Tennessee  was  of  great  national  importance. 

In  1827  the  Board  of  Internal  Improvement,  Brig.  Gen.  S.  Bernard, 
Lieut.  Col.  James  Kearney,  and  Maj.  William  Tell  Poussin  examined 
that  liortion  of  Tennessee  liiver  extending  from  Brown's  Ferry  to  Water- 
loo, Ala.,  and  made  its  report  in  May,  18:^8.  Congress  during  the  same 
month  granted  to  the  State  of  Alabama  400,000  acres  of  United  States 
lands  to  be  applied  principally  to  the  improvement  of  the  navigation  of 
tbe  Muscle  Shoals  and  Colbert  Shoals. 

The  Board  of  Internal  Improvement  in  April,  J  830,  submitted  a  pro- 
ject consisting  of  a  canal  from  Brown's  Ferry  to  Florence,  and  of  the 
removal  of  obstructions  from  Florence  to  Waterloo,  about  28  miles. 

The  canal  around  Big  Muscle  Shoals  section  was  begun  in  1831,  add 
opened  in  1836,  but  was  not  built  according  to  the  project  of  the  Board 
nor  properly  completed,  and  it  was  in  use  only  a  short  time,  having 
been  practically  abandoned  the  following  year. 

Id  1867  an  examination  was  made  from  Chattanooga,  Tenn.,  to  Pa- 
ducah,  Ky. 

An  instrumental  survey  of  the  three  divisions  of  the  entire  chain  of 
obstructions  known  as  the  Muscle  Shoals  was  completed,  and  upon  that 
the  present  project  is  based,  modified,  however,  as  to  the  character  of 
work  done  at  Little  Muscle  Shoals  and  as  to  the  change  of  location  of 
the  canal  from  the  north  side  to  the  south  side  of  the  river  at  £lk  Biver 
Shoals. 

The  resurvey  of  the  last-named  division  was  made  in  1877. 

The  Muscle  Shoals  extend  from  deep  water  at  Brown's  Ferry  to  deep 
water  at  Florence,  a  distance  of  38  miles,  only  8  miles  of  which  were 
navigable. 

From  Chattanooga,  Tenn.,  to  Decatur,  Ala.,  the  section  of  river  above 
the  Muscle  Shoals,  there  is  much  work  to  be  done  at  several  of  the  ob- 
structions, especially  at  the  "Suck"  and  the  Bridgeport  and  Gunters- 
ville  bars. 

Below  the  Muscle  Shoals,  from  Florence,  Ala.,  to  the  mouth  of  the 
river,  the  principle  obstructions  are  at  Colbert  Shoals  and  Duck  Biver 
Shoals,  though  there  are  other  obstacles  of  minor  importance  that  re- 
quire attention. 

As  the  Muscle  Shoals,  the  rocky  barrier  that  effectually  closes  navi- 
gation, must  necessarily  be  overcome  before  the  river  above  can  be 
utilized  to  any  great  extent,  it  has  been  heretofore  for  this  reason  held 
advisable  to  press  forward  that  work  to  completion  before  submitting 
any  projects  and  revised  estimates  for  the  radical  improvement  of  other 
2)ortion8  of  the  channel,  either  above  Decatur  or  below  Florence. 
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The  existing  project,  with  estimates,  is — 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  work  at  Big  Muscle 
Shoals  by  constructing  a  canal  14^  miles  long,  having  9  locks  with  a 
total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide  over 
Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges  over  t  he 
several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120  feet 
wide  at  the  water  surface  and  6  feet  deep/aud  the  locks  300  feet  Iod^, 
60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter-sills. 

(2)  To  construct  at  Elk  Eiver  Shoal&  a  canal  1^  miles  long,  with  2 
locks  having  lifts  of  12  feet  and  from  5  feet  to  9  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  the  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock 
of  the  river,  and  to  construct  stone  wingdaras  and  retaining- walls  to 
contract  the  water-way  and  to  check  the  velocity  of  the  current  at  cer- 
tain points. 

(4)  To  remove  or  reduce  the  worst  obstructions  above  Decatur  aul 
below  Florence  to  the  limited  extent  that  may  be  imperative  to  assist 
low-water  navigation,  having  in  view  the  submission  of  plans  and* re- 
vised estimates  for  a  radical  improvement  of  the  various  obstructions. 

At  Little  Muscle  Shoals  the  project  is  practically  completed  at  a  cost 
of  $126,180.  A  channel  about  2^  miles  long  has  been  blasted  out, 
and  about  3  miles  of  permanent  stone  dams  built;  but,  as  stated  in  the 
annual  report  for  1886,  ''the  current  is  strong  and  the  velocity,  com- 
bined with  other  causes,  may  require  that  further  work  be  done  on  this 
section,  either  by  the  construction  of  locks,''  as  originally  provided  for 
in  the  estimates,  ''  or  by  a  modification  of  the  present  system  of  dams." 

During  the  fiscal  year  the  work  at  the  Big  Muscle  Shoals  was  effi- 
ciently carried  on  under  the  local  charge  of  Assistant  Engineer  Kobert 
Hooke,  until  his  resignation  in  April,  and  from  that  time  in  charge  of 
Assistant  Engineer  W.  A.  Toms,  until  his  sudden  death  in  the  vicinity 
of  the  works  (July  28),  of  sickness  incident  to  the  malarial  character  of 
the  locality  and  contracted  during  his  continuous  and  faithful  service, 
extending  from  thebeginning^of  the  work  in  1875. 

The  principal  work  done  during  the  year  has  consisted  in  placing  in 
position  the  iron  gates  of  locks  4  to  9,  inclusive :  in  the  construction  of 
the  Shoal  Creek  Aqueduct,  and  the  permanent  dams  of  rubble  masonry 
at  Second  Creek,  Bluewater  Creek,  Helltown,  and  Four-Mile  Creek. 

Some  work  was  done  in  the  prism  of  the  canal,  on  each  section  through- 
out its  entire  length  of  eleven  sections;  rock  excavations  on  sections 
1, 3, 9,  and  11,  and  earth,  sand,  and  gravel  excavation  on  the  ocher  seven 
sections. 

The  following  shows  lihe  work  done  during  the  fiscal  year,  viz: 

Look  1.— Culvert  valves  put  in;  miter-posts  put  on  lower  gates;  rods,  A  frames,  and 
gates  painted. 

Lock  2. — Culvert  valves  put  in ;  miter-posts  put  on  gates ;  gates,  rods,  and  A  frames 
painted. 

Locked. — Lower  gates  suspended;  miter-posts  put  on  gates;  gates,  A  frames,  and 
roils  painted. 

Tjock  4. — Upper  and  lower  gates  suspended,  and  mitre  posts  put  on ;  gates,  A  frames, 
rods,  and  upper  cusbion  timbers  painted. 

Lock  5. — Lower  gates  suspended  and  painted^  and  miter-posts  put  on. 

Lock  6. — Lower  gates,  A  frames,  and  rods  painted  ;  culvert  valves  put  in. 

lA)ck  7.— Lower  gates  suspended  aud  painted ;  culvert  valves  on  soutb  side  put  in. 

Lock  8. — Lower  gat^es  suspended  and  painted. 

Look  9. — Lower  gates  erected,  suspended,  and  painted. 

Miter-post  cushion  timbers  were  put  in  at  all  the  locks,  except  at  Lock 
6,  where  the  holes  are  drilled,  and  cushion  timbers  ready  to  be  bolted 
down. 
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Shoal  Creek  Aqvteduct. — The  work  of  drilling  and  riveting  the  I  beams 
and  plates  was  continued ;  407  bottom  plates  were  riveted,  72  side  plates 
punched,  and  28  drilled.  All  the  bottom  beams  and  plates  drilled  ready 
for  the  angle-irons,  all  the  angle-irons  punched,  and  44  side-plates  ri  vetted 
to  them.  Dowel-holes  were  drilled  in  north  ends  of  the  piers  to  secure 
the  upper  conrsesof  masonry  in  position ;  281  tension-braces  were  sheared 
<ind  bent  to  proper  form ;  19  spans  of  the  bottom  of  the  aqueduct  inside 
were  painted. 

The  construction  of  the  maneuvering  appliances  for  the  lock  gates 
and  culvert  valves  is  well  advanced,  and  theyi^rill  soon  be  ready  for 
adjusting  and  placing  in  position. 
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Plans  have  been  prepared  for  the  five  drop-gates,  and  preparations 
are  in  progress  for  their  construction. 

It  is  expected  thatthese  gates  will  be  completed  and  the  entire  lock- 
age of  this  section  finished  by  January,  1888,  but  the  opening  of  the 
canal  to  navigation  can  hardly  be  accomplished   with  the  funds  now 
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available,  and  an  additional  appropriation  is  urgently  required  for  this 
j)urpose. 

The  bailding  of  a  dredge-boat  was  begun  in  May,  at  a  cost  of  about 
$10,000,  for  use  upon  the  Tennessee,  principally  in  dredging  the  chan- 
nel entrances  to  the  canal  and  in  keeping  clear  the  canal  trunk,  etc. 

The  hull  and  cabin  is  building  under  contract,  and  the  dredge  com- 
plete will  probably  be  ready  for  use  in  August. 

A  snag  and  tow  boat,  costing  $6,340,  is  also  in  process  of  construc- 
tion under  contract,  to  be  used  upon  the  Tennessee  and  its  upper  tribu- 
taries. 

A  survey  along  the  Muscle  Shoals  Canal  was  made  by  Lieut.  H.  £. 
Waterman,  Corps  of  Engineers,  for  the  purpose  of  determining — 

(1)  The  amount  of  land  cut  off  by  the  canal  from  the  main  land. 

(2)  The  amount  of  land  to  be  overflowed  when  water  is  let  injto  the 
canal. 

(3)  To  determine  suitable  sites  for  superintendent's  quarters,  machine- 
shoi>s,  lock-keeper's  dwellings,  etc. 

This  work  was  well  executed ;  the  maps  show  the.  section  lines  as 
they  were  located  by  the  original  land  office  survey,  and  give  also 
the  areas  cut  off  or  flooded  by  the  construction  of  the  canal. 

This  information  will  be  needed  in  adjusting  the  question  of  claims 
for  damages  which  owners  of  property  along  the  canal  are  liable  to 
make  when  the  canal  becomes  used  for  navigation. 

The  actual  payments  made  during  the  fiscal  year,  pertaining  and 
properly  charged  to  this  division,  amount  to  $105,932.29. 

Tlie  principal  disbursements  being  for  account  of— 

Pay-rolls $65,540.50 

For  sabsiBtonce  of  employ^ ,...  10,939.00 

Paid  for  steel  plates 11,592.64 

Snpplies,  etc.,  U.S. Engineer  railroad 6,6^7.44 

Miscellaneous  supplies 10,095.65 

And  the  balance  for  numerous  contingencies :  advertising,  traveling 
expenses,  rents,  etc.,  pertaining  to  the  work. 

THE  COST  IN    ROUND    NUMBERS    OF    SOME    OP    THI«    PRINCIPAL    LAJiOR-WORK   DONK, 
BASED  ON  COST  OF  LABOR  AND  ITS  SUBSISTENCE  ONLY. 

Drilling  and  riveting  beams,  plates,  etc. ,  at  Shoal  Creek  Aqueduct |5, 677 

Work  on  lock-gates,  as  stated 5, 704 

On  sections,  earth- work 24,583 

On  sections,  stone- work 6,  lii5 

Second  Creek  Dam 9,215 

Blnowater  Creek  Dam  (unfinished) 6, 042 

Four  Mile  Creek  Dam 1,196 

Ilelltown  Dam 1,796 

At  the  Elk  River  Slwals  the  work  was  carried  on  under  the  local  di- 
rection of  the  late  assistant  engineer,  W.  A.  Toms,  until  April,  since 
which  time  this  division  has  been  in  local  charge  of  Mr.  Wm.  A.  Bar- 
low, assistant  engineer. 

The  principal  work  done  consisted  of  laying  masonry  of  Locks  A  and 
B,  excavating  the  canal  trank  and  channel  entrance  to  Lock  B,  build- 
ing embankment  back  of  the  walls  of  and  slope  wall  below  Lock  A,  con- 
structing dams  above  Lock  A,  and  from  Milton's  Bluff  to  Burkett's  Isl- 
and,  etc;  also  work  pertaining  to  setting  up  and  anchoring  the  lock- 
gates,  drilling,  riveting,  etc, 

A  large  quantity  of  miscellaneous  work  was  also  done  by  the  working 
force  of  this  division  :  boating  cement,  iron  beams,  plates,  coal,  timber, 
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etc.,  from  Decatur  to  Milton's  Bluff,  thence  to  the  head  of  Muscle 
Shoals  Canal,  from  time  to  time,  as  the  stage  of  water  permitte<l. 


Location. 

Canal 
trank. 

Lock  A. 

1 

LockB. 

Dams. 

Snsgs 
remove<l. 

Total. 

Excavation: 

£artli      

.. cubic  yards.. 

do.... 

do  ... 

84,791 
386 

50 

64,841 

Solid  rock 

385 

San4l  and  graTel ... 
Back  of  lock- wallB: 

'Rm  Vkftn  Vm  An  t; 

LO 

20 

do... 

do  .. 

do.... 

2;  000 

».8 

2,000 
53.8 

Stone  oat: 

Cut  atono 

48.8 
120.2 

339.4 
509.6 

Kock  fac6.. 

120.2 

Masonry  laid: 

do... 

do.... 

do  .. 

'i,'079.'7 

2,096 

3,447 

300 

18 

1 

19.8 
8 

359.2 

Kabble        

1,068 

2.693 

3,018 

210 

2.865.3 
4,789 

Orv mbble  ........ 

do.... 

225      1 

832 
562 

7,020 
1,132 

do.... 

Boating  sand  and  earth 
DrifVwood,  snaga,  etc. 

acres.. 

...cubic  yards., 
removed 

1 

18 

1 

810 

'**9,'832 

610 

9,382 

1 

The  actual  payments  made  during  the  fiscal  year,  pertaining  and 
properly  chargeable  to  this  division,  amount  to  $54,574.46. 
The  principal  disbursements  being  on  account  of— 

Pay-rollB $41,620.60 

Subsistence  of  employ^ 5,520.20 

Miscellaneous  sapplies .*.      5,275.44 

And  the  balance  for  the  contingencies  pertaining  to  the  work. 

THE  COST  IN  ROUND    NUMBERS    OF    THE    PRINCIPAL    LABOR-WORK  DONE,  BASED  ON 
COST  OF  LABOR  AND  ITS  SUBSISTENCE  ONLY. 

0 

Work  on  lock^g^tes  and  masonry |7,778 

Dams,  stone-work 7,856 

Canal  clearing  and  excavation 29,235 

Moving  I-beams,  steel  plates,  and  heavy  materials  to  Mnsole  Shoals 2, 859 

The  operations  upon  this  divison  are  so  well  advanced,  that  an  effort 
will  be  made  to  open  the  Elk  River  Shoals  Canal  before  the  close  of 
1887  to  the  extent  of  making  it  available  for  use  by  the  United  States 
in  the  transportation  of  the  main  supplies  needed  for  the  lower  division, 
thus  reducing  the  heavy  outlay  for  freights  by  railroad. 

An  instrumental  survey  of  the  Tennessee  Biver  from  Chattanooga, 
Tenn.,  to  Decatur,  Ala.,  and  from  Florence,  Ala.,  to  Paducah,  Ky.,  is 
very  necessary,  and  should  be  made  without  delay,  in  order  to  obtain  a 
profile  map  of  the  river  with  detail  maps  of  the  obstructions  on  the 
above-mentioned  sections,  so  that  estimates  can  be  revised  and  projects 
for  their  radical  improvement  submitted  based  upon  the  necessary  and 
definite  data  that  can  only  be  thus  obtained. 

In  view  of  the  early  completion  and  opening  to  general  commerce 
and  navigation  of  both  sections  of  the  Muscle  Shoals  Canal,  it  is  de- 
sirable that  the  major  obstructions,  either  above  or  below  the  canal, 
should  receive  prompt  consideration  and  action. 

This  is  especially  true  of  the  Colbert  Shoals,  an  obstruction  for  which 
immediate  provision  should  be  made,  so  that  the  canal  itself  can  be 
more  fully  utilized. 
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I 

These  shoals  are  G  miles  lon^:,  aod  only  11  miles  below  Florence. 
During  the  boating  season  the  depth  on  Colbert  Shoals  runs  from  3^ 
feet  to  8  feet,  not  including  flood  stages ;  but  during  the  low-water  sea- 
son of  1884  it  is  reported  that  onl^'  a  depth  of  10  inches  was  available 
for  three  months. 

The  aqueduct  of  the  Muscle  Shoals  provides  for  a  depth  of  5  feet, 
the  least  depth  found  on  the  line  of  the  canal,  so  that  depth  should  prop- 
erly determine  the  low- water  stage  over  the  Colbert  Shoals,  where  the 
current  is  vert  rapid,  and  this  may  necessitate,  even  as  a  matter  of 
economy,  the  construction  of  a  lock  and  dam. 

The  last  appropriation  for  the  Tennessee  River  below  Chattanooga 
limited  its  expenditure  to  the  Muscle  Shoals  improvement,  therefore  it 
rests  in  the  judgment  of  Congress  to  determine  to  what  extent,  if  any, 
work  should  be  carried  on  for  the  improvement  of  Colbert  Shoals  in  con- 
nection with  the  completion  of  the  main  work  at  the  Muscle  Shoals. 

A  report  of  the  obstructions  caused  by  the  bridges  spanning  this 
river  has  been  already  submitted  to  Congress,  and  published  in  Ex. 
Doc.  No.  45,  Senate,  Forty-ninth  Congress,  second  session. 

The  commerce  of  the  Tennessee  River  below  Chattanooga,  above  and 
below  Muscle  Shoals,  is  shown  in  the  accompanying  tables  as  correctly 
and  definitely  as  it  can  be  ascertained. 

The  commerce  consists  largely  of  like  products  to  those  which  formed 
the  staples  before  the  improvements  were  begun,  though  in  increasing 
quantities  since  that  time. 

So  far  as  ascertained,  the  work  thus  far  executed  has  had  no  apprecia- 
ble effect  upon  insurance  or  freight  rates,  the  latter  being  controlled  by 
the  competing  steamboats  plying  upon  the  river ;  though  some  instances 
are  of  record  where  greatly  reduced  rates  have  been  obtained  from  the 
railroad  to  terminal  points  because  of  the  improved  condition  of  the 
channel  at  the  upper  entrance  to  the  Elk  River  Shoals  Canal. 

The  prospective  advantages  to  navigation,  as  well  as  present  bene- 
fits to  the  community,  by  continuing  the  improvement  to  completion, 
not  alone  of  the  Muscle  Shoals  and  the  Colbert  Shoals,  but  of  the  en- 
tire stream  below  Chattanooga,  is  held  to  be  by  the  inhabitants  of  the 
Tennessee  Valley  well-nigh  incalculable. 

The  whole  region  is  rapidly  developing  as  one  of  the  richest  in  coal 
and  in  iron  and  other  mineral  deposits,  and  all  that  seems  necessary  to 
the  further  development  of  these  unquestioned  resources  is  cheap  trans- 
portation and  an  open  river  to  the  commercial  centers  of  the  Missis- 
sippi Valley. 

It  is  desirable  that  action  should  be  taken  to  procure  sites  upon 
which  to  erect  such  permanent  buildings,  superintendent's  and  lock- 
tender's  quarters,  repair  shops,  etc.,  as  will  be  required  for  operating 
the  canal ;  therefore  attention  is  respectfully  recalled  to  House  Ex.  Doc. 
No.  23,  Forty-ninth  Congress,  second  session,  in  which  was  submitted 
a  statement  of  the  matter,  and  which  was  recommended  by  the  honor- 
able the  Secretary  of  War  for  the  favoirable  action  of  Congress. 

The  funds  available  and  the  amount  herein  asked  for  can  be  profita- 
bly expended  in  completing  the  work  at  the  Big  Muscle  Shoals  and' 
the  Elk  River  Shoals,  so  that  the  canal  can  be  put  in  a  navigable  con- 
dition and  opened  without  delay. 

The  work  remaining  to  be  done  consists  of  excavating  in  canal  prism 
upon  both  divisions,  in  adjusting  the  maneuvering  appliances  of  the 
lock-gates,  placing  culvert-valves  in  position,  constructing  and  placing 
the  drop  gates  of  the  five  lower  locks,  completing  the  superstructure  of 
the  Shoal  Creek  Aqueduct,  building   permanent  dams  and  bridges 
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needed  at  various  points,  and  mach  miscellaneoas  work  incident  to*its 
uear  completion. 

If  provision  be  made  therefor,  a  part  of  the  amount  asked  for  can  be 
profitably  expended  in  the  improvement  of  the  Colbert  Shoals,  the  Lit- 
tlo  Muscle  Shoals,  and  the  sand-bars  at  Bridgeport  and  Guntersville, 
in  completing  the  dams  at  Tnscumbia  Shoals,  and  in  removing  surface 
obstructions  in  the  lower  river,  and  in  making  an  instrumental  survey 
of  the  river  from  Chattanooga,  Teuu.,  to  Decatur,  Ala.,  and  from  Flor- 
ence, Ala.,  to  Paducah,  Ky. 

Estimates  of  cost  of  improying  the  Tenneasee  River  below  Chatta- 
nooga  14,133,000.00 

AmouDt  appropriated 2,958,000.00 

Amount  expended 2,863,116.87 

Money  statement. 

July  1, 1886,  amonnt  available $5,660.20 

Amount  appropriated  by  act  approved  AngtiBt  5, 1886 262, 500.  TO 


Jaly  1, 1887,  amonnt  expended  daring  fiscal  year,  exolasive 

of  liabilities  outstanding  July  1, 1^ $151, 914. 13 

July  1, 1887,  outstanding  liabilities 21,363.00 


Jaly  1, 1887,  amount  available . 


268,160.26 


173,277.13 
94,883.13 


Amount  (estimated)  required  for  completion  of  existing  project 1, 175, 000. 00 

Amount  that  can  be  profitably  oxpenued  in  fiscal  year  ending  June  30, 

1889 i 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  the  construction  of  a  snag  and  tow  boaty  opened  at  Chattanooga, 
Tenn.y  on  the  I2th  dag  of  February,  1887,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of 
Engineers. 


No. 

Kame  and  addreas  of  bidder. 

Boat  com- 
plete. 

HnlL 

Machinery. 

Remarks. 

1 

Ed.  J.HowMd,  JefferaoiiYiUfsInd 

A.  R.  Perry,  Cbattanooffa.  Tenn 

f7,650 

7. 

$4,565 

^N'ognarantora. 
^Kojuatlfication. 

^ 

$3,800 
3,800 

4 

M.  A.  Sweeney  &Bro.,  Jeffersonville, Ind. 

*«,690 

8,290 

Accepted. 

*  Modifled  to  |6, 340.    See  1£  A.  Sweeney  8l  Bro.  'a  letter  of  Febmary  16, 1887. 


Abstract  of  proposals  for  the  construction  of  dredge-boat  hull  and  cabin,  opened  at  Chatta- 
nooga, Tenn.,  on  the  ^Zlth  day  of  ApHl,  1887,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of 
Engineers. 


No. 

Name  and  addieaa  of  bidder. 

Price. 

Bemarks. 

1 

M.  A.  Sweeney  &  Bro..  Jofferaonvillo,  Ind 

$5,185.80 
2.800.00 

2 

A.B.Perry,  Chattanooga,  Tenn 

Accepted. 

8872  KKO  87 110 
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COMMEKCIAL  STATISTICS. 

Tennessee  River  above  Chattanooga,  from  Jaly  1,  IdSG,  to  June  30, 18d7, 


Articles. 

Qnantities. 

Articles. 

Quantities. 

Iron  ore tons. . 

74,007 
783.403 
32,780 
180,908 
87.080 
28.303.931 
12,755,570 

Sand cubic  yards.. 

Stone do... 

Wood cords.. 

Shingles M.. 

Flour barrels.. 

General  roercliandise poan^/s.. 

Passengers number.. 

0  090 

Grain bo^hels.. 

Coal tons.. 

Hay  and  straw do... 

4,998 

•2,928 

237  750 

Livestock head.. 

Logs   feetB.M.. 

Lumber do... 

3.329 

5.817,937 

03.308 

The  above  statistics  were  obtained  under  the  direction  of  the  engineer  ofBcer  in 
charge  from  the  st«am-boat  manifests,  flat-boats,  etc.,  and  are  accurate,  showing  the 
commerce  of  the  Upper  Tennessee  entering  and  leaving  Chattanooga,  Tenn. 

List  of  steamhoata  plying  on  Tennessee  River  above  Chattanooga, 


Names  of  boats. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

A.G.Henry 

Stem-wheel... 
do 

145 

105 
130 

79 
112 
142 
130 

75 
142 
122 
100 

30.00 
19.00 
25.00 
15.00 
21.00 
31.00 
27.00 
13.00 
24.07 
28.00 
18.00 

3.02 
2.00 
4.00 
3.00 
3.00 
4.00 
3.08 
3.00 
3.08 
4.00 
3.03 

249. 45 

M.H.Cllft 

08  83 

Rockwood 

....do 

2*J0. 26 

Mft7  Tillman 

....do 

32.72 

Water  Lilly 

....do 

141.17 

J  C.  Warner 

do 

347. 33 

W.S.Dngger 

....do 

224. 13 

Ofljco 

. ...do . ........ 

31.30 

Dayton - - 

....do 

357. 49 

P.  Dickinson. 

....do 

205.97 

Myra 

....do 

148. 42 

COMMERCIAL  STATISTICS. 

Tennessee  River,  from  July  1, 1886,  to  June  30,  1887. 
BELOW  CHATTANOOGA  AND  ABOVE  MUSCLE  SHOALS. 


Articles. 

Qoantities. 

Articles. 

Qaantilios. 

Brick 

Coal 

nnmber.. 

tons.. 

bales.. 

13,300 

-748 

4,984 

3.375 

150,895 

139 

Live  stock 

I<amber 

!..hoad.. 

...feotB.  M.. 

81,807 
203, 705 

Cotton 

Sand 

Tanbark 

Merchandise 

Passengers 

cubic  yards.. 

cords.. 

pounds.. 

— number.. 

3,2U9 

Hoar 

..«>....... barrels.. 

780 

Grain 

Hay 

boshels.. 

.- tnna.. 

13,029,507 
02.099 

BELOW  MUSCLE  SHOALS. 


Cotton bales.. 

Cross-ties number.. 

Grain .bunbeU.. 

Lumber feetB.M.. 

Livestock head.. 


42,700 

15,000 

700,000 

11, 582, 000 

4,800 


Pig-iron tons. 

Staves  and  hoop-poles  . .  .number. 

Pea-nuts bags. 

Tobacco hogsheads. 

Merchandise tons. 


7,000 

3.000,000 

110, 000 

2,250 

15,075 


The  statistics  of  the  Lower  Tennessee  show :  (1)  The  commerce  below  Chat  tanooga, 
but  above  the  Muscle  Shoals,  entering  and  leaving  Chattanooga,  which  data  were 
obtained  from  the  manifests,  etc.,  by  the  U.  S.  Engineer  officer  at  Chattanooga.  (2) 
Tbe  commerce  below  Florence,  Ala.,  which  was  kindly  famished  on  application  by 
the  Evansville,  Paducah,  and  Tennessee  River  Packet  Company. 
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Names  of  boAts. 

Character. 

LeDgth. 

Breadth. 

Depth. 

Tonnage. 

•T.  H.  Jobimon ■ ■. - 

Stom-wbeel  -. 
....do 

141.02 
133.00 
158.00 
80.00 
65.00 
134.00 

23.09 
29.06 
28.00 
19.00 
24.00 
27.00 

4.02 
3.03 
4.00 
3.00 
3.00 
3.00 

169.00 

ChftttftnOOK^   .  .      .      x...T....r-.r,-r ■, 

248.52 

R.  C.  G-miter...... 

....do 

565.34 

Dixie                              ..          

....do 

110.78 

M.  V.Beed 

....do 

111.  25 

Herbert - 

....do 

167.  UO 

BELOW  MUSCLE  SHOALS. 


John  Gilbert 

W.  T.  Niebet  .... 

Silver  Cloud 

CJyde 

W.A.  Johnson... 
City  of  Florence  . 
City  of  Sheffield. 


Stem-wheel., 
do. 


.do. 
.do. 
.do. 
.do. 
.do. 


250 

47 

6.00 

230 

44 

6.06 

207 

42 

5.00 

206 

40 

5.06 

170 

35 

4.0U 

183 

37 

5.03 

192 

37 

5.02 

700 

62r> 

550 
450 
250 
425 
40U 


•survey  OF  COLBERT  AND  BEE  TREE  SHOALS,  TENNESSEE  RIVER. 

Engineer  Office,  United  States  Army. 

Chattanooga^  Tenn.^  January  9, 1888. 
Sir  :  I  have  the  honor  to  submit  the  following  preliminary  report  on 
the  improvement  of  Colbert  and  Bee  Tree  Shoals  of  the  Tennessee  River, 
Alabama,  a  survey  of  which,  authorized  by  the  Chief  of  Engineers,  was 
made  under  my  direction  by  First  Lieut.  H.  B.  Waterman,  Corps  of  En- 
gineers, during  the  months  of  November  and  December,  1887. 

GENERAL  CONSIDERATIONS. 

Next  to  the  Muscle  Shoals  these  obstructions  are  the  most  serious 
upon  the  Tennessee  Biver,  and  during  the  low- water  season  of  each  year, 
a  period  of  from  four  to  eight  months,  almost  wholly  interrupt  naviga- 
tion. 

These  shoals  are  located  near  the  western  boundary  of  Alabama,  about 
11  miles  below  the  Muscle  Shoals,  at  present  an  absolute  barrier  to  uav> 
igation,  but  which,  under  Government  appropriations  amounting  to 
several  million  dollars,  will  soon  be  ma<le  navigable  for  vessels  of  6  feet 
draught  throughout  the  entire  year. 

Without  a  corresponding  improvement  at  Colbert  and  Bee  Tree 
Shoals  the  costly  canal  and  locks  around  the  Muscle  Shoals  will  be 
comparatively  useless  during  a  large  share  of  the  year. 

Above  Colbert  Shoals  large  iron  manufacturing  interests  have  been 
recently  developed,  which  demand  water  transportation  for  their  prod- 
ucts, and  this  having  been  provided  by  nature  in  an  almost  perfect 
condition,  there  is  needed  but  a  comparatively  small  improvement  to 
make  it  entirely  satisfactory. 

The  force  of  this  statement  will  be  realized  upon  consideration  of  the 
fact  that  from  the  Muscle  Shoals  to  the  mouth  of  the  river  the  distance 
is  255  miles,  and  with  the  exception  of  the  obstructions  offered  by  Col- 
bert and  Bee  Tree  Shoals  the  impediments  to  navigation  are  of  an  in- 

•This  report  having  been  received  prior  to  the  printing  of  Colonel  Barlow's  Annual 
Report  for  1887,  is  hero  inserted  as  being  of  special  interest. 
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significaut  character ;  in  fact,  the  river  is  navigable  to  the  foot  of  these 
shoals  throughout  the  entire  year.  The  propriety  therefore  of  an  ade- 
quate improvement  here,  to  connect  the  lower  section  of  the  river,  some 
235  miles  in  length,  with  the  400  miles  above,  seems  manifest. 

PREVIOUS  WORK  OF  IMPROVEMENT. 

From  the  appropriations  made  in  1868,  '69,  and  '70,  about  $35,000  have 
been  expended  in  efforts  to  prolong  the  season  of  navigation  over  these 
shoals.  This  money  was  well  applied,  and  resulted  in  extending  the 
season  of  navigation  considerably,  and  removing,  in  a  large  degree,  the 
previously  existing  dangers.  The  means  employed  were  those  usual 
upon  shoals  of  moderate  fall,  viz,  channel  excavation,  for  the  purpose 
of  lowering  and  smoothing  the  bed  of  the  channel,  and  narrowing  it  by 
spur  or  wing  dams.  These  efforts  seem  to  have  been  carried  suflflciently 
far  to  prove  that  when  the  fall  is  as  great  as  in  this  case,  that  a  suffi- 
cient depth  of  water  can  only  be  gained  in  this  manner  by  so  contract- 
ing the  channel  as  to  give  rise,  during  low  stages  of  the  river,  to  an  in- 
surmountable current.  With  the  improvements  now  existing,  the  cur- 
rent is  already  objectionable,  and  yet  at  low  water  the  available  depth 
for  several  months  does  not  exceed  14  inches. 

CHARACTER  OF  THE  SHOALS. 

The  total  fall  upon  these  shoals,  as  determined  by  the  recent  survey, 
from  deep  water  above  the  head  of  Colbert  Shoals  to  deep  water  below 
Bee  Tree  Shoals,  a  distance  of  10.1  miles,  is  24.7  feet ;  of  this  a  fall  of 
11.7  feet  occurs  in  the  first  2J  miles,  and  the  entire  fall  from  there  to 
the  foot  of  Colbert  Shoals  is  13  feet.  Here  a  pool  2f  miles  in  length 
extends  to  the  head  of  Bee  Tree  Shoals. 

Upon  the  shoals  the  river  attains  a  width  of  2,009  to  4,000  feet,  but 
immediately  below  both  shoals  the  banks  converge  to  within  about 
1,300  feet. 

METHOD  OF  IMPROVEMENT  RECOMMENDED. 

The  only  plan  which  seems  to  warrant  satisfactory  results  is  that  of 
locks  and  dams,  one  lock  and  dam  to  be  located  at  the  foot  of  Colbert 
Shoals,  the  lock  having  an  extreme  lift  of  15  feet,  and  requiring  a  dam 
about  24  feet  high.  The  pool  thus  formed  will  extend  up-stream  about 
4.1  miles,  converting  the  bed  of  the  river  into  a  permanent  lake,  but 
not  causing  overflow  to  the  adjacent  country. 

The  conditions  here  for  an  improvement  of  this  kind  are  remarkably 
favorable,  the  banks  being  high  and  bold,  the  river  of  sufficient  though 
moderate  width,  and  the  foundations  favorable  for  permanent  struct- 
ures. 

Below  Bee  Tree  Shoals  another  site  for  a  lock  and  dam  should  be 
selected,  the  height  of  dam  and  lift  of  lock  being  3  feet  less  than  that 
above. 

The  conditions  here  are  not  quite  so  favorable,  the  banks  being  lower 
and  the  foundations  less  perfect.  These  difficulties  can  be  overcome, 
but  will  add  somewhat  to  the  cost  of  the  work. 

ESTIMATES  OF  COST. 

The  dams  should  be  built  across  the  river  and  upon  the  most  favor- 
able line— cost  and  permanence  being  considered. 
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Timber-cribs  filled  with  stone  would  probably  be  the  most  economical 
method  of  construction  in  this  locality.  The  height  should  be  just  suf- 
ficient to  overcome  the  fall  upon  the  shoal  and  afford  the  required  depth 
at  the  head. 

The  locks  should  be  of  cut-stone  masonry,  their  dimensions  being  at 
least  those  of  the  locks  built  in  the  Muscle  Shoals  Canal,  viz.,  300  feet 
by  60  feet,  interior  dimensions. 

This  is  a  matter  of  detail,  however,  which  should  be  determined  after 
full  consultation  with  the  river  men  in  regard  to  the  size  and  kind  of 
craft  which  will  be  likely  to  use  the  locks. 

An  approximate  estimate  of  the  cost  of  each  lock  and  dam  c<an  only 
be  submitted  in  this  report,  as  the  maps  of  the  survey  have  not  yet 
been  completed,  nor  the  exact  design  of  the  structures  determined. 

APPROXIMATE  PRELIMINARY  ESTIMATES. 

Lock  No.  1,  300  by  CO  feet,  walls  33  feet  high $314,000. 00 

Lock  No.  2,  300  by  60  feet,  walls  37  fee*  high 379,750.00 

Cost  of  locks  aboat 693,750.00 

Dam  No.  1.  1,285  feet  long,  at  $95  per  linear  foot $122, 075 

Dam  No.  2, 1,130  feet  long,  at  |95  per  linear  foot 107,350 

Cost  of  dams  about 229,425.00 

Total  cost  of  projected  improTement 923,175.00 

Herewith  are  transmitted  the  preliminary  report  of  First  Lieut.  H.  E. 
Waterman,  Corps  of  Engineers ;  a  profile  of  the  river  prepared  from 
the  notes  of  his  survey  and  a  tracing  from  a  survey  made  under  the 
direction  of  the  late  General  G.  Weitzel,  Corps  of  Engineers,  in  1868. 
The  latter  is  sent  to  show  the  general  outline  of  the  river  at  the  point 
under  consideration. 

Lieutenant  Waterman's  estimate  of  the  cost  of  the  two  locks  is  be- 
lieved to  be  about  right,  though  a  further  study  of  the  maps  and  loca- 
tion may  modify  and  possibly  reduce  it  by  diminishing  the  height  of 
the  walls. 

His  estimate  for  dams  should,  1  think,  be  increased  somewhat,  as  it 
is  not  probable  that  the  materials  can  be  procured  and  placed  in  posi- 
tion at  the  prices  named. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
Lieut  Col.  of  Engineers. 

Chief  of  Enmneees,  F.  S.  A. 


bbport  of  ubittenant  h.  £.  waterman,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Naahvillef  Tenn.,  January  7, 1888. 

Sir  :  I  have  the  honor  to  submit  the  following  preliminary  report  on  the  improve* 
ment  of  Colbert  and  Bee  Tree  shoals,  Tennessee  River.  More  complete  estimates 
and  maps  will  bo  forwarded  as  soon  as  they  can  be  prepared  from  the  field-notes  of 
the  survey. 

The  improvement  permanently  of  the  river  at  these  points  will  necessitate,  in  my 
opinion,  the  construction  of  two  locks  and  dams.  The  fall  in  Colbert  Shoals  is  about 
4.2  feet  to  the  mile  and  in  Bee  Tree  Shoals  4.7.  With  the  present  existing  system  of 
longitudinal  and  spnr  dams  the  current  is  so  swift  as  to  render  it  almost  impossible 
to  keep  steamboats  in  a  fixed  channel,  even  where  one  exists. 

Two  good  lock-and-dam  sites  have  been  examined,  one  at  the  foot  of  Brush  Creek 
IsLind,  the  other  just  below  Waterloo  Landing.  The  main  difficulty  will  be  the  se* 
curing  of  the  base  of  the  dams  on  solid  rock  without  incurring  unusual  expense. 
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At  the  upper  dam-site  the  average  depth  at  low  water  is  7.5  feet,  at  the  lower,  10 
feet.  In  case  the  dams  can  be  made  tight  without  going  down  to  solid  rock  these 
depths  can  be  diminished  an  average  ot  2  to  3  feet. 

The  accompanying  profile  will  explain  the  character  of  the  river  bed  and  its  ob- 
stmctionsy  as  well  as  the  proposed  improvement. 

The  fall  from  the  head  of  Colbert  Shoals  to  Dam  I,  at  the  foot  of  Brash  Creek  Isl- 
and, is  14.2  feet  at  low  water.  This  distance  is  4.1  mUes ;  henoethe  following  com- 
putation of  the  height  of  Dam  I : 

Feet. 

Average  depth  below  low  water 7.5 

Fall  to  be  overcome 14.2 

To  th is  add  to  secure  6-foot  navigation  at  head  of  Colbert  Shoals 2. 1 

Total 23.8 

Hence  the  required  height  of  this  dam  will  be  about  24  feet. 

The  fall  from  this  point  to  the  foot  of  the^shoals  near  Waterloo  Landing,  a  distance 
of  about  6  miles,  is  10.5  feet. 
Hence  for  the  height  of  Dam  II : 

Feet. 

Average  depth  below  low  water 10.0 

Fall  to  overcome 10.5 

Add  to  secure  6  feet  at  head  of  Bee  Tree  Shoals 1.3 


21.8 
Or  about  22  feet  as  the  required  height. 

These  heights  give  for  the  lift  of  the  npper  lock  15  feet  at  low  water,  and  for  the 
lower  one  about  12  feet. 

The  exact  height  of  the  lock-walls,  as  determined  by  the  discharge  of  the  river,  * 
cannot  of  course  be  determined  withonl^ gauging  the  river  at  its  higher  stages. 

However,  I  think  from  the  appearance  of  the  banks  that  a  height  of  the  lock-walls 
of  Lock  1  of  33  feet  would  be  amply  sufficient  to  enable  the  use  of  the  lock  at  all 
stages  when  boats  cannot  pass  over  the  dam.  Lock  No.  2,  however,  will,  I  think, 
have  to  be  at  least  37  feet  high. 

Dam  I. 

Average  height feet..  24 

Length do...      1,285 

Dam  of  crib-work,  width  at  base do...  60 

Timber,  4,200,000  feet  B.  M.,  atfl5perM $63,000 

Rock  filling,  32,450  cubic  yards,  at  |1 32,450 

Iron  fastenings,  116,000  pounds,  at  3  cents 3,480 

Total 98,930 

Lock  I. 

Height  of  walls feet..  33 

Chamber 1 do...  300by60 

17,000  cubic  yards  of  masonry,  at  $15 $255,000 

Gates  and  accessories 9,000 

Guide-cribs  and  shore  revetment 50,000 

Total 314,000 

Dam  II. 

Height  of  dam feet..  22 

Length do...        1,130 

(Dam  similar  to  Dam  I. ) 

Timber,  3,390,000  feet  B.  M.,  at  $15  per  M $50,850 

Rock  filling.  29,400  cubic  yards,  at  $1.2.^» 36,750 

Iron  fastenings,  114,000  pounds,  at  3  couf s 3, 420 

Total ,.. 91,0iJ0 
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Lock  II. 
(Height  of  lock-walls  of  Lock  II,  37  feet.    Other  dimenBionB,  same  as  of  Lock  I. ) 

21,250  cubic  yards  of  masonry,  atfl5 $318,750 

Gsites  and  accessories 11,000 

Guide-cribs  and  shore  reyetment ^ 50,000 

Total 379,750 

Summation. 

Coat 

Dam  I $08,930 

Look  1 314,000 

Dam  II 91.020 

Lock  II 379,750 

Total 883,700 

The  above  estimates,  I  think,  may  be  somewhat  modified  when  determined  from 
the  complete  maps. 
The  targets  drawn  on  the  profile  indicate  miles  from  the  head  of  Colbert  Shoals. 
Very  respectfully,  your  obedient  servant,       , 

H.  £.  Waterman, 
Lieut  of  Engineers, 
Lieut.  Col.  J.  W.  Barlow, 

Corps  of  Engineersy  U.  S,  A. 


BB2. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER.  TENNESSEE. 

This  stream  rises  iu  North  Carolina,  oq  the  western  slopes  of  the 
Blue  Eidge,  crosses  the  Tennessee  State  line  at  Paint  Eock,  and,  after 
a  coarse  of  aboat  121  miles  in  that  State,  unites  with  the  Holston  Eiver, 
forming  the  Tennessee,  4J  miles  above  Knoxville. 

When  examined  in  1875,  the  river  was  fonnd  to  be  impeded  by  rock 
and  gravel  shoals,  drift,  bowlders,  etc. 

The  present  plan  consists  in  removing  surface  obstructions,  building 
rubble  wing-dams,  where  necessary,  in  order  to  obtain  a  channel  suf- 
ficient to  pass  steamboats  drawing  not  more  than  2^  feet  during  the 
low-water  season  from  Leadvale  to  mouth  of  river,  about  90  miles. 

From  Leadvale  to  the  State  line,  about  31  miles,  the  river  is  not  sus- 
ceptible of  improvement  without  the  use  of  locks  and  dams.  As  the 
present  and  prospective  commerce  of  this  river  does  not  justify  the 
heavy  expenditure  incident  to  slackwater  navigation,  no  estimate  has 
been  submitted  for  any  work  in  Tennessee  above  the  mouth  of  the  Koli- 
chuky  Eiver  (Leadvale).' 

The  appropriation  of  August  5,  XB86,  became  available  at  too  late  a 
date  for  use  in  channel- work  until  near  the  close  of  the  fiscal  year. 

As  a  matter  of  economy  in  outlay  for  boats,  supervision,  etc.,  active 
operations  are  carried  on  in  connection  with  the  work  on  the  Upper 
Tennessee  and  its  other  tributaries. 

A  snag  and  tow  boat  is  in  process  of  construction  at  Chattanooga,  to 
be  employed,  when  necessary,  upon  these  streams. 

The  flat-boats  of  all  kinds  pertaining  to  the  work  were  practically 
worn  out  and  worthless,  and  new  boats  were  built  and  put  in  readiness, 
to  be  used  as  soon  as  the  water  reached  a  sufficiently  low  stage. 

Work  was  begun  in  June  by  repairing  the  dams  at  Fain's  Island. 

The  commerce  and  navigation  of  the  French  Broad  Eiver,  in  Tennes- 
see, when  work  was  begun  in  1880,  was  limited,  and  no  trustworthy 
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data  are  attainable  as  to  its  extent;  but  it  has  materially  increased, 
and  consists  principally  of  logs,  lumber  rafts,  and  flat-boats  laden  with 
grain,  live  stock,  forage,  and  other  miscellaneous  products  and  mer- 
chandise. Marble  also  is  fast  becoming  an  important  item  of  shipment 
from  recently-opened  quarries. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits 
to  the  community,  by  continuing  the  improvement  to  completion,  are 
the  obtaining  of  an  open  Qavigable  channel  about  30  inches  deep  at 
low  water,  for  the  passage  of  rafts  and  flat-boats,  and  steamboats  of 
light  draught,  as  high  as  Leadvale,  thereby  facilitating  the  transporta- 
tion of  the  products  of  a  rich  agricultural  and  mining  region  to  a  market 
at  a  reasonably  cost 

The  funds  avaUable  and  the  appropriation  herein  asked  for  can  be 
profitably  expended  in  continuing  the  work  of  removing  stuface  ob- 
structions, reducing  reefs,  and  bnilding  wing-dams,  where  most  needed 
by  the  commerce  to  be  benefited. 

The  eatiniate  of  cont  of  improving  French  Broad  River,  Tennessee,  from 

Leadvale  to  month  of  river $150,000.00 

Amount  appropriated 28,000.00 

Amount  expended 23,272.00 

Money  statement. 

July  1,  1886,  amount  available $129.80 

Amount  appropriated  by  act  approved  August  5,  1886 6, 000. 00 

V  

6,129.80 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $977.25 

July  1,  1887,  outstanding  liabilities 425.16 

1,402.40 

July  1,  1887,  amount  available 4,727.40 

{Amount  (estimated)  required  for  completion  of  existing  project 122, 000. 00 
Amount  that  can  be  profitably  expendcnl  in  fiscal  year  ending  June  30, 1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 

From  July  1, 1886,  to  June  30,  1887. 


ArUoles. 


Livestock bead. 

Loaf  tobacco ponnds. 

Logs feet,  B.M.. 

Lamber do... 

Grain boabels. 

Hay  and  straw tons. 


Qaantitie 


825 

60,000 

8,300.000 

4,567.000 

812,000 

550 


Articles. 


Sbingles M 

"Wood cords 

Marble onbio  yards 

Sand do.. 

General  merchandise pounds 


Qaantlties. 


440,000 
6.070 
10.965 
14,805 

e,im.6oo 


BB  3. 

IMPROVEMENT  OF  LITTLE  TENNESSEE  EIVER,  TENNESSEE. 

This  stream  rises  in  the  Blue  Bidge,  near  Eaban's  Gap,  Georgia,  and 
lias  a  noitliwesterly  course  of  about  134  miles,  and  discharges  into  the 
Tennessee  Eiver  about  47  miles  below  Knoxville. 

An  exam  iuation  was  made  in  1882  below  the  month  of  the  Tellico 
Biver,  a  distance  of  about  13  miles. 
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The  obstructions  are  those  asaally  found  in  mountain  streams — snags, 
bowlders,  reefs,  etc. 

The  plan  of  improvement  adopted  was  to  remove  surface  obstructions 
and  build  wing  dams,  where  necessary,  to  contract  the  water-way,  so  as 
to  secure  a  navigable  low-water  channel,  40  feet  wide  an^  2  feet  deep, 
below  the  mouth  of  Tellico  Kiver. 

No  work  has  been  done  on  this  river  since  December,  1883.  Only  one 
appropriation,  that  of  act  of  August  2, 1882,  $6,000,  has  been  made  for 
this  work,  which  was  expended  to  advantage. 

The  commerce  of  this  river  consists  principally  of  logs,  grain,  and 
general  merchandise,  and  is  increasing. 

It  is  very  difScult  to  get  a  reliable  data  of  this  commerce,  which  is 
widely  scattered  along  the  Tennessee. 

The  table  of  "commercial  statistics'^  herewith  is,  however,  correct, 
being  collected  under  the  direction  of  the  engineer  officer  in  charge. 

The  prospective  advantages  as  well  as  present  benefits  to  navigation 
by  continuing  the  proposed  improvement  to  completion,  are  the  secur- 
ing of  a  safe  navigable  channel  for  rafts  and  flat-boats*,  and  for  the  light 
draught  steamboats  plying  in  the  Upper  Tennessee;  the  lengthening  of 
the  season  of  navigation,  and  the  diminishing  of  danger  of  passage 
during  the  "  tides''  caused  by  sudden  rains;  and  as  the  river  forms  the 
principal  highway  for  the  products  of  the  rich  agricultural  and  mineral 
countiy  through  which  it  passes,  these  interests  would  be  greatly  de- 
veloped and  extended  by  the  opening  up  of  an  improved  channel  for  a 
safe  and  economical  line  of  transit  to  the  business  centers  on  the  Ten- 
nessee. 

The  appropriation  herein  asked  for  can  be  profitably  expended  in  re- 
moving surface  obstructions  and  building  wing-dams,  as  projected. 

ESTIMATE  FOR  IMPROVI>^G  UTTLE  TENNESSEE  BIVSR,  TENNESSEE. 

Below  month  of  TeUico  River . |23,724 

Amoant  appropriated 5,000 

Amoant  expended 5,000 

Money  statement 

{Amount  (estimated)  required  for  completion  of  existing  project $18, 724. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COIOCERCIAL  STATISTICS. 

From  July  1, 1886.  to  Juno  30, 1887. 


Artiolee. 

QaaaUtieB. 

ArtifllM. 

Qnantlties. 

Grain 

Lumber... 

bashelb.. 

f©et,B.M.. 

79,172 
206,700 

Logs iMt  B.  M.. 

Merohaodise pounds.. 

2,905,000 
067,462 
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B  B4. 

IMPROVEMENT  OP  HIAWASSEE  RIVER.  TENNESSEE. 

This  stream  rises  on  the  western  slope  of  the  Blue  Ridge  in  Georgia. 
Its  course  of  about  135  miles  is  nearly  at  right  angles  to  that  of  the 
Tennessee  River,  which  it  enters  at  a  point  nearly  equidistant  from  the 
mouth  of  the  Clinch  Biver  and  Chattanooga,  Tenn. 

The  head  of  navigation  is  stated  to  be  at  Savannah  Ford,  about  33 
miles  from  mouth  of  the  river,  but  a  good  channel  exists  from  the  ford 
to  Columbus,  Tenn.,  a  few  miles  above. 

The  present  project  of  improvement  is  based  upon  an  examination 
made  in  1874,  the  estimates  then  submitted  being  increased  in  1885. 

The  obstructions  are  those  usually  found  in  mountain  streams — rocky 
reefis,  gravel-bars,  snags,  overhanging  trees,  etc.,  and  the  present  plan 
is  to  reduce  the  reefs  and  bars,  remove  the  other  surface  obstructions, 
a^d  build  wing-dams  where  deemed  necessary,  so  as  to  secure  a  safe, 
navigable  channel,  40  feet  wide  and  2  feet  deep  at  natural  low  water,  as 
far  as  Savannah  Ford  or  Columbus,  Tenn.  Channel  work  was  renewed 
late  in  August,  under  the  local  charge  of  Superintendent  R.  B.  Thacher, 
and  carried  on  until  December,  when  operations  were  suspended  for 
the  winter  months. 

A  small  force  in  March  removed  some  overhanging  trees  and  repaired 
the  dam  at  MagilPs  Island. 

The  following  work  was  done  during  the  year  at  Matthew's  Shoals, 
Canefield  Reef,  Bunker  Hill  Shoals,  and  MagilPs  Island : 

Clearing  channel : 

Solid  rock  excavated  cubic  yards..     16 

Looseirock do....    58 

Sand  and  gravel do..*..    48 

Snags  taken  out number..     17 

OverhaQ^ing  trees  cut  down do 28 

Drift  removed cords..    42 

Building  dams : 

Stripping  quarry cubic  yards..  162 

Stone  quarried do 483 

Riprap  dams do 630 

The  commerce  of  this  river,  consisting  chiefly  of  grain,  other  agricul- 
tural products,  and  geDeralmerchandise,i8carriedoninflatand  keel  boats 
from  the  upper  waters,  and  by  small  steamers  plying  between  Charleston 
and  points  on  the  Tennessee  River.  The  commerce  and  navigation  of 
the  Hiawassee  River  when  work  was  begun  in  1877  was  very  limited 
and  no  data  is  attainable  of  the  amount. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits 
to  the  community  by  continuing  the  improvement  to  completion,  are  the 
maintenance  of  a  clear,  navigable  channel,  at  ordinary  stages  of  the 
water,  for  steamboats  of  light  draught  to  Charleston,  and  for  flat-boats 
as  high  up  as  Columbus,  Tenn. 

The  bridge  of  the  East  Tennessee,  Virginia,  and  Georgia  Railway 
crosses  the  river  at  Charleston.  This  structure  has  no  draw,  and  was 
built  so  low  that  when  the  river  is  at  a  good  boating  stage  even  the 
smallest  steamboats  plying  in  those  waters  are  unable  to  pass  through 
its  spans;  therefore,  above  Charleston  the  work  would  be  confined  to 
assisting  the  passage  of  rafts  and  flat  boat  navigation.  The  appropria- 
tion herein  asked  for  can  be  profitably  expended  in  removing  surface 
obstructions  and  building  wing-dams  to  improve  the  water-way,  as 
originally  projected.    The  nature  of  tliQ  stream  js  such  tUat  a  small  au- 
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naal  outlay  will  be  necessary  to  preserve  and  maintain  the  improved 
channel  by  removing  the  snags,  etc.,  which  come  down  daring  the  Dood- 
seasons. 

The  original  estimate  of  coBt  of  improving  Hiawassee  River,  Teouossee,  was.  $20, 000 

Increased  in  1885  to :«),500 

Amoant  appropriated .^ 34,000 

Amount  expended 34,000 

Money  statement. 

July  1,1886,  amount  available .•- fl,132.28 

Amount  appropriated  by  act  approved  August  5, 1886 2,  ^0. 00 

3,632.28 
July  1,  1687,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 |3,506.55 

July  1, 1887,  outstanding  liabilities 125.73 

3.632.28 

TAmount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

J  Amount  that  cau  bo  prodtably expeudediu  fiscal  vear  en^ng  Juno  30, 1889  2, 500.  00 
i  Submitted  in  compliance  with  requirements- of  sections  2  of  river  and 

t    harbor  acts  of]866  and  1867. 


COMMERCIAL  STATISTICS. 

From  July  1,  1886,  io  June  30,  1887. 


Artioles. 

Quantities. 

Articlei. 

Qaantities. 

(Iniip .  • , 

...bashels.. 

155,300 
312 
360 

Logs 

Merohandise 

...feet,B.M.. 
pooods.. 

500,000 
460,000 

LlTeatook.. 
Hay 

hewl.. 

tons.. 

BB5. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  rises  in  the  Cumberland  Mountains,  in  southwestern  Vir- 
ginia, and  after  a  course  of  about  395  miles,  enters  the  Tennessee  River 
at  EjDgston,  Tenn. 

Only  its  improvement  in  Tennessee,  about  230  miles,  has  been  here- 
tofore provided  for  in  the  appropriations  from  1880  to  1886,  inclusive. 

The  examination  made  in  1875  forms  the  basis  of  the  present  project 
of  improvement,  which  consists  in  the  removal  of  ledges,  rock  points, 
gravel-bars,  bowlders,  snags,  and  overhanging  trees,  the  obstructions 
common  to  all  the  mountain  streams  tributary  to  the  Tennessee  River, 
and  building  riprap  dams,  so  as  to  obtain  at  ordinary  low  water  a  chan- 
nel depth  of  2  feet  from  the  mouth  of  the  river  to  Clinton,  about  "70 
miles,  and  1^  feet  from  Clinton  to  Haynes  or  Walker's  Ferry,  about  75 
miles  further. 

From  Walker's  Ferry  to  the  Tennessee  State  line,  85  miles,  the  only 
work  that  can  be  done  to  advantage  is  to  reduce  the  ledges  and  remove 
the  loose  rock,  etc.,  suflBciently  to  assist  flat-boat  navigation  during  the 
so-called  "  rain-tides." 

The  State  of  Tennessee  in  1830,  1842,  and  subsequent  years,  made 
appropriations  for  improving  the  channel  of  her  uavigable  rivers  iu 
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East  TeDDessee — among  these  being  the  Clinch  Elver;  the  amounts 
were  expended  in  removing  surface  obstructions,  but  with  little  per- 
manent beneficial  result. 

No  work  was  done  during  the  fiscal  year  except  the  care  of  engineer 
property,  as  the  appropriation  of  August  5, 1886,  became  available  at 
too  late  a  date  for  use  in  channel*  work. 

Active  operations  on  the  Clinch  Siver  are,  as  a  measure  of  economy, 
carried  on  in  connection  with  the  work  on  the  Upper  Tennessee  and 
its  other  tributaries.     ^  ' 

A  snag  and  tow-boat  is  building  at  Chattanooga,  to  be  used  apon  these 
streams  and  also  upon  the  Lower  Tennessee,  as  may  be  most  advan- 
tageous and  economical  to  the  several  works  in  question. 

Flat-boats  have  been  procaved  and  a  working  force  organized  for  the 
immediate  resumption  of  channel- work  at  Cloud's  Shoals  in  July,  and 
at  other  points  where  most  urgently  needed,  which  work  is  now  satisfac- 
torily progressing. 

The  commerce  and  navigation  of  the  Clinch  Biver  in  Tennessee, 
when  work  was  begun  in  1880,  was  limited,  and  no  reliable  data  can  be 
found  as  to  its  then  extent  Since  that  time  the  commerce  has  rapidly 
increased,  year  by  year,  the  river  forming  the  highway  most  available 
for  reaching  a  market,  there  being  no  railroad  accessible  to  the  farming 
and  lumber  interests  of  its  upper  waters. 

No  specific  data  could  be  obtained  of  the  commerce  daring  the  fiscal 
year,  other  than  of  one  item,-  logs,  reaching  one  point,  a  trustworthy 
report  stating  that  at  least  17,0^0,000  feet,  B.  M.,  logs  in  rafts  were 
drifted  to  Chattanooga  from  the  Clinch. 

In  this  connection  attention  is  called  to  the  fact  that  the  report  of 
the  commerce  of  |;he  Tennessee  Biver,  <^  above  Chattanooga,"  is  largely 
made  up  necessarily  of  the  aggregated  shipments  from  the  Clinch, 
French  Broad,  Holston,  Hiawassee,  Little  Tennessee,  and  other  tribu- 
taries. 

Large  quantities  of  grain,  lumber,  and  stock  are  brought  down  these 
streams  on  the  ^«  rain-tides'' — sudden  rises — in  flat-boats  manned  by  the 
owners  of  the  freight,  who  dispose  of  their  shipments,  boats  and  mer- 
chandise, to  the  best  advantage  anywhere  along  the  route,  and  return 
to  the  upper  waters  without  leaving  any  record  available  as  accurate 
"  commercial  statistics." 

It  is  this  tributary  commerce  along  these  minor  water  highways  that 
increase  so  markedly  the  heavy  commerce  of  the  main  streams,  where 
the  data  that  can  be  obtained  is  generally  collected  and  credited.  (See 
Eeport  of  Chief  of  Engineers,  1883, 1884,  and  1885.) 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits 
to  the  community  along  its  course,  by  continuing  the  improvement  to 
completion,  are  the  lengthening  of  the  season  of  navigation,  when  logs 
and  flat-boats  can  be  safely  run  from  the  upper  waters  to  a  market  at 
Chattanooga  and  intermediate  points  on  the  lower  Clinch  and  Upper 
Tennessee,  as  well  as  securing  a  channel  at  ordinary  low  water  of  2  feet 
depth  from  Kingston  to  Clinton,  and  of  1^  feet  depth  from  Clinton  to 
Walker's  Ferry. 

The  work  done  is  practically  permanent,  and  the  results  of  the  work 
have  given  very  decided  satisfaction  to  the  upper  river  men,  who  are 
the  most  interested  in  securing  a  reduction  of  the  obstructions,  thus 
providing  additional  safety  to  their  persons  and  property,  and  conse- 
quent benefit  to  the  merchants  and  traders  on  the  lower  waters,  by  an 
increase  of  quantity  of  material  and  decrease  of  cost  of  transportation. 
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The  funds  available  and  the  amount  herein  asked  for  can  be  profita- 
bly expended  in  clearing,  widening,  and  deepening  the  channel  between 
Walker's  Ferry  and  mouth  of  the  river  in  accordance  with  the  existing 
project. 

The  ori|^inal  estimate  for  improving  Clinch  River  in  Tennessee  was $26, 400. 00 

Increased  in  1885  to 50,000.00 

Amount  appropriated .♦ 26,000.00 

Amount  expended 21,574.10 

Money  statement 

July  1, 1886,  amount  available $36. 57 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000. 00 

5,036.57 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |265.89 

July  1,1887,  outstanding  liabilities 344.78 

610.67 

July  1, 1887,  amount  available 4,425.90 

r  Amount  (estimated)  required  for  completion  of  existins  project 24. 000. 00 

1  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889  24 ,  000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t,     harbor  acts  of  1866  and  1867. 


BB6. 

IMPROVEMENT  OF  DUCK  RIVER.  TENNESSEE. 

This  Stream  is  wholly  in  the  State  of  Tennessee.  It  rises  in  the  plateau 
of  the  barrens,  near  the  center  of  the  State,  and  after  a  course  of  about 
250  miles  enters  the  Tennessee  River  14}  miles  above  Johnsonville. 

An  examination  wa3  made  in  1879  to  Oenterville,  about  68  miles. 

The  obstructions  were  found  to  be  gravel-bars,  rock-ridges,  and  nu- 
merous snags  and  overhanging  trees. 

The  plan  adopted  when  work  was  begun,  in  1880,  was  to  remove  sur- 
iace  obstructions  and  build  wing-dams,  so  as  to  secure  3  feet  of  water 
during  the  season  of  navigation — from  four  to  six  months  of  oach  year. 

'No  work  has  been  done  since  1883,  and  each  annual  report  since  has 
stated  that  the  river  is  "  in  a  fair  navigable  condition  from' Oenterville 
to  its  mouth,  and  will  probably  answer  for  the  present  needs  of  com- 
merce." Ko  examination  of  the  stream  has  been  made  since  operations 
were  suspended,  but  from  the  character  of  the  stream  it  may  safely  be 
stated  that  a  small  annual  outlay  will  be  necessary  to  maintain  the 
advantage  gained  by  the  work  already  done,  by  removing  snags,  drift, 
etc.,  that  accumulate  rapidly,  beinp:  brought  down  during  the  flood 
season. 

The  commerce  of  the  Duck  River  consists  principally  of  com,  peanuts, 
logs,  and  general  merchandise.    It  was  not  practicable  to  obtain  data. 

l?he  amount  herein  asked  for  can  be  profitably  expended  in  carrying 
on  the  work  as  originally  projected,  if  Congress  deems  it  advisable  to 
complete  the  improvement. 

Esliinate  for  improving  Dnck  River,  Tennessee "1 $35,118 

Amonnt  appropriated 13,000 

▲moQnt  expended 13,000 
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Money  statement 

(  Amoont  (estimated)  required  for  completion  of  czistiog  project $2*2, 118. 00 

1  Amount  that  caii  be  profitably  expended  in  fiscal  yearendins  June  30, 1689    10,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
t    harbor  acts  of  1866  and  1867 


B  B7. 

IMPROVEMENT  OF  CUMBERLAND  RIVER. 

This  stream  rises  on  the  west  slope  of  the  Cumberland  Mountains,  in 
Kentucky,  and  after  a  winding  course  of  about  700  miles  enters  the 
Ohio  about  73  miles  above  the  mouth  of  that  river. 

Its  improvement  was  undertaken  by  the  States  of  Kentucky  and 
Tennessee,  together  with  other  streams  within  their  borders,  in  1830 
and  subsequent  years. 

In  1870  Congress  authorized  a  survey  of  the  river  from  the  head  of 
navigation  to  its  mouth,  and  upon  this  survey  or  examination  is  based 
the  present  project  for  the  improvement  of  the  river  below  Nashville, 
and  the  project  for  the  work  done  above  Nashville  to  foot  of  Smith's 
Shoals,  from  1876  to  the  adoption  of  the  existing  project  by  Congress. 

The  work  done  on  the  Smith's  Sboals  above  Burnside,  from  1876,  was 
based  upon  survey  and  estimates  made  in  1875  and  modified  in  1879. 
A  reconnaissance  of  the  Upper  Cumberland,  above  the  falls,  was  made 
in  1880. 

The  obstructions  found  are  of  the  same  general  character  throughout 
its  course,  consisting  of  rock  ledges,  gravel-bars,  bowlders,  snags,  over- 
hanging trees,  and  rapid  currents,  and  of  mill-dams  in  the  section  above 
the  mouth  of  the  Jellico  River,  Kentucky. 

Congress  made  five  appropriations  from  1832  to  1838  for  this  improve- 
ment, aggregating  the  sum  of  $155,000,  of  which  $20,000  was  to  be  ap- 
plied '*  below  Nashville"  and  $135,000  for  the  river  generally. 

No  further  appropriations  were  made  until  1871,  since  which  time 
$656,000  have  been  made  available  for  expenditure  upon  the  several 
sections  as  specified  and  provided  for  by  the  twelve  acts  making  the 
appropriations. 

(1)  Below  NasJivillej  192  miles. — This  section  of  the  river  is  navigable 
from  Nashville  to  the  mouth  of  the  river  for  all  steamboats  plying  upon 
it  for  six  months  in  each  year,  and  for  boats  drawing  not  more  than  3 
feet,  from  six  to  eight  months ;  and  for  boats  of  about  16  inches  draught 
the  entire  year. 

The  appropriation  of  August  5, 1886,  was  made  available  at  too  late 
a  date  to  take  advantage  of  the  low-water  season  of  that  year. 

In  May  the  work  of  making  the  necessary  repairs  of  the  boats  at  the 
mouth  of  Mill  Creek  was  begun,  and  in  June  a  working  party  moved 
down  the  river,  clearing  the  channel  from  Nashville  to  Robinson's  Isl- 
and, about  12  miles,  taking  out  26  snags  and  stumps  and  cntting  down 
15  overhanging  trees;  the  work  iu  the  channel  is  now  satisfactorily 
progressing  with  a  force  of  about  50  men. 

An  improved  channel  with  a  lengthened  season  of  navigation  has 
been  secured  on  this  section. 

The  commerce  below  Nashville,  when  the  improvement  began  in 
1871,  consisted  largely  of  corn,  tobacco,  lumber,  etcT.,  but  it  is  not  pos- 
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Bible  now  to  give  any  data  that  would  be  more  correct  and  definite  than 
those  already  embraced  in  the  reports  of  the  Chief  of  Engineers  (1871, 


The  '^  commercial  statistics  ^  herewith  embrace  the  period  of  the  last 
eighteen  months,  and  show  a  largely  increasing  trade. 

So  far  as  ascertained  the  work  thus  far  executed  has  had  no  appre- 
ciable effect  upon  the  rates  of  insurance,  and  the  rates  of  freight  are  - 
controlled  by  the  competing  steamboats  plying  upon  the  river. 

A  new  line  of  steamers  has  been  put  in  operation  during  the  year, 
with  headquarters  at  Clarksville,  Tenn. 

From  1832  to  the  present  time  the  work  done  below  Nashville  has 
been  simply  to  clear  the  channel  of  surface  obstructions;  to  improve 
from  time  to  time  some  of  the  worst  shoals,  and  thus  to  secure  safety  to 
the  life  and  property  afloat  during  a  lengthened  season  of  navigation ; 
but  as  Congress  has  already  provided  for  a  radical  improvement  of  the 
river  above  Nashville  by  a  system  of  locks  and  dams,  beginning  with  a 
lock  at  the  Lower  Nashville  I^land,  it  may  reasonably  be  anticipated 
that  the  section  below  Nashville  will  ultimately  form  a  part  of  a  com- 
plete system  of  canalization,  to  the  advantage  of  navigation  and  the 
general  interests  of  the  Lower  Cumberland ;  the  river  forming  the  high- 
way, and  in  many  cases  the  only  means  of  transit  for  persons  and  prop- 
erty, between  the  villages  and  towns  scattered  along  its  lower  course. 

An  instrumental  survey  of  the  river  below  Nashville,  similar  to  that 
made  in  1883  above  Nashville,  is  very  desirable,  and  should  be  made 
without  delay ;  not  alone  to  obtain  data  in  view  of  a  possible  extension 
of  the  lock  and  dam  system,  but  to  secure  a  profile  of  the  river  with 
detail  maps,  etc.,  of  the  obstructions,  so  that  systematic  operations  may 
continue  to  be  carried  on  under  the  existing  project,  in  the  manner 
most  economical  and  advantageous  to  the  Government  and  the  work. 

The  funds  available  and  the  amount  herein  asked  for  can  be  profit- 
ably expended  in  continuing  the  work  of  snagging,  removing  loose 
rock,  etc.,  from  the  channel  and  in  improving  the  shoals  at  Palmyra 
Island,  Dover  Island,  Oatlin  Island,  Line  Island,  and  other  points,  in- 
cluding channel  at  mouth  of  the  river.  Also,  if  approved,  in  making  an 
i[)strumental  survey,  with  profile  of  river,  detail  maps,  etc.,  as  herein- 
before suggested. 

The  original  estimate  of  cost  of  improving  the  Caiuberland  River  be- 
low NashviUe $248,821.00 

Estimate  increased  in  1884  to 348,000.00 

Amoant  appropriated 255,000,00 

Amount  expended 243,649.34 

Money  statement. 

Jnly  1,  1886,  amount  available $140.74 

Amount  appropriated  by  act  approved  August  5, 1886 12, 500. 00 

12,640.74 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1886 1 $312.28 

July  1,1887,  outstanding  liabilities 977.80 

1.290.08 

July  1,1887,  amount  available 11,350.66 

r  Amount  (estimated)  required  for  completion  of  existing  project 93, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearendlng  June30, 1889    40, 000. 00 
J  Submitted  in  compliance  with  roquircinonts  of  sections  2  of  river  and 
t    harbor  acts  of  1»66  and  1867. 
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(II)  Above  Nashville.  335  miles, — From  Nashville  to  head  of  SmitVs 
SJioals, — Above  Nashville  the  river  is  navigable  to  Point  Burnside,  Ky., 
a  distance  of  327  miles,  for  steamboats  drawing  not  more  than  3  feet, 
from  four  to  six  months  of  each  year,  aud  for  boats  of  larger  draught, 
from  two  to  three  months. 

From  Nashville  to  Carthage,  Tenn.,  the  month  of  Caney  Fork  Biver, 
118  miles,  the  river  is  navigable  from  six  to  eight  months  for  steamers 
of  2i-feet  draught,  and  for  four  or  five  months  for  larger  boats. 

The  present  project  is  based  upon  a  survey  made  and  estimate  sub- 
mitted in  1883,  which  provide  for  a  complete  system  of  locks  and  dams 
to  the  head  of  Smith's  Shoals. 

Congress,  by  the  act  of  August  5, 1886,  provides  for  beginning  this 
work  by  appropriating  for  a  lock  and  dam  at  or  near  Lower  Nashville 
Island. 

A  thorough  examination  of  the  river-bed  and  banks  in  the  vicinity 
designated,  with  a  view  to  selecting  a  suitable  lock-site,  wa6  made ;  also, 
careful  examinations  of  the  rock  formations  were  made  from  Hartsville 
Ferry,  87  miles  above  Nashville,  to  Clarksville,  58  miles  below  Nash- 
ville, for  rock  suitable  for  dimension  stone  for  tbe  proposed  lock. 

Mr.  C.  A.  Locke,  the  assistant  engineer  in  local  charge,  reports  that 
a  ledge  was  found  near  the  proposed  lock-site,  and  another  15  miles 
below  it,  each  of  which  appears  well  suited  for  lock  masonry. 

In  January  a  map  of  the  proposed  lock-site  and  plan  and  cross  sec- 
tion of  proposed  lock  and  dam,  the  lock  to  be  250  feet  long  between 
miter-sills,  and  50  feet  wide,  and  to  have  an  extreme  lift  of  12  f^et, 
were  submitted  to  the  Chief  of  Engineers.  These  dimensions  appear 
to  be  amply  sufficient  to  satisfy  the  steamboat  interests  and  the  de- 
mands of  navigation,  and  a  lock  of  larger  size  would  have  only  the  ap- 
preciable effect  of  increasing  the  cost  and  consequent  delay,  if  appro- 
priations of  the  usual  amount  only  are  made  available. 

In  the  project  approved  by  act  of  July  5, 1884  (Ex.  Doc.  128,  Senate, 
Forty-eighth  Congress,  first  session),  it  is  stated  that  the  Flocks] "  should 
be  about  60  feet  wide,  and  250  feet  between  miter-sills,  tnough  perhaps 
smaller  dimensions  would  answer  the  purpose.'' 

A  board  of  engineer' officers  was  convened  in  March  to  examine  and 
report  upon  the  location  and  dimensions  of  the  proposed  lock. 

A  majority  of  the  board  recommended  a  lock  280  feet  long  and  52 
feet  wide. 

Upon  the  location  and  lift  of  the  proposed  lock  the  board  were  unan- 
imous. 

The  report  of  the  board  has  received  the  approval  of  the  Chief  of 
Engineers  and  Secretary  of  War. 

Additional  examination  of  the  proposed  site  was  thus  rendered  neces- 
sary, and  plans  and  estimates  are  being  prepared  for  a  lock  of  the  di- 
mensions recommended  by  the  board. 

In  order  that  work  might  be  begun  and  carried  on  upon  the  proposed 
site  at  the  earliest  day  practicable,  application  was  made  to  the  legis- 
lature of  the  State  of  Tennessee  for  ^'  an  act  to  give  consent  to  the  pur- 
chase by  the  United  States  of  such  lands  as  may  be  required  for  sites 
for  lock  and  dams,  etc.,  at  or  near  the  lower  island  at  Nashville,  and  to 
grant  cession  of  jurisdiction  over  said  lands." 

Such  an  act  was  approved  by  the  governor  March  22, 1887. 

If  the  land  required  be  donated  to  the  United  States,  as  has  been  sug- 
gested by  those  in  interest,  it  is  not  readily  seen  why,  after  the  title  has 
been  approved  by  the  Honorable  the  Attorney  General, work  must  of  ne- 
cessity be  delayed  for  the  legislation  necessary  in  tbe  case  of  a  purchase 
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in  which  the  payment  by  the  ITuited  Stiites  of  a  po  caniary  considera- 
tioD  is  involved. 

The  following  work  was  also  done  from  July  to  November,  in  the 
channel,  etc.,  at  the  obstrnctions  named,  securing  at  the  foot  of  For- 
bush  Shoals  a  deepening  of  the  channel  by  several  feet,  and  at  Smith's 
Shoals  a  reduced  velocity  of  the  current,  giving  additional  security  in 
the  passage  of  coal-boats,  etc 
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1.M5 
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1.072 

8 

12 
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The  commerce  of  the  upper  Cumberland  is  shown  by  the  accompany- 
ing statements,  and  is  largely  increasing. 

The  prospective  advantages  to  the  commerce,  as  well  as  present  ben- 
efits to  the  community,  are  the  extension  of  the  lower  river  trade  as 
fast  as  the  locks  can  be  completed  and  utilized ;  and  for  the  upper  sec- 
tion the  opening  up  of  a  cheap  aud  safe  means  of  transportation  for  the 
almost  unli  mit^  mineral  resources  of  the  Upper  Cumberland  Valley. 

As  stated  in  the  last  annual  report,  it  might  seem  proper  to  take  into 
consideration  the  fact  that  the  section  of  the  river  from  Buruside  to  the 
Kentucky  iState  line  has  claims  for  immediate  improvement  quite  as 
great  as  those  on  the  portion  directly  above  Nashville. 

The  facilities  for  carrying  on  the  improvement  from  Point  Burnside 
are  equal  if  not  superior  to  those  (\t  Nashville.  Stone  for  locks,  of  ex- 
cellent quality,  can  be  found  near  at  hand,  while  all  other  supplies,  es- 
pecially iron,  can  be  obtained  via  Cincinnati  rapidly  and  at  the  lowest 
possible  cost. 

These  considerations  lead  to  the  suggestion  that  it  may  be  advisable 
to  subdivide  the  "  Cumberland  Hiver  above  Nashville  "  from  Nashville 
to  head  of  Smith's  Shoali^,  Kentucky,  and  the  appropriations  for  its  im- 
provement into  three  sections : 

(1)  In  Tennessee,  above  Nashville. 

(2)  In  Kentucky,  below  Point  Burnside. 

(3)  At  Smith's  Shoals. 

Estimate  for  improving  Camberland  River  from  NashvUle  to  head 

of  Smith's  Shoals $4,077,922.00 

Amount  appropriated 126,000.00 

Amount  expended 47,38d.81 

Money  statement 

July  1, 1886,  amount  available $10,39a25 

Amoant  appropriated  by  act  approved  Angast  5, 1886 75, 000. 00 

85,398.25 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 (7,474.83 

July  1,  1887,  outstanding  liabiUties 312.23 

7, 787. 06 

July  1, 1887,  amount  available 77,611.19 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 952, 922. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1889  600, 000. 00 
Submitte<^l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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(III).  Cumberland  River  above  mouth  of  JeUico,  Kentucky^  110  rnilss. — 
This  section  was  examined  in  18S0,  and  an  estimate  submitted  for  its 
improvement 'to  Cumberland  Ford  (Pineville),  the  project  being  to  give 
safe  navigation  for  about  four  months  in  the  year. 

An  appropriation  of  $10,000  was  made  for  this  section  in  1881,  and 
in  the  following  year  $5,000  was  added,  and  this  appropriation  (1882) 
remains  in  the  Treasury. 

The  chief  obstructions  are  gravel-bars,  snags,  and  11  mill-dams. 

Until  the  dams  are  bought,  either  by  voluntary  agreement  or  by  con- 
demnation, it  appears  to  be  impracticable  to  do  any  further  work  on 
this  section. 

A  descriptive  list  of  these  dams  is  given  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1883,  pages  1491, 1492. 

In  September,  1886,  a  circular  letter  was  sent  to  each  of  the  owners 
( f  the  dams,  asking  for  the  lowest  price  at  which  the  dam  would  be 
sold,  vesting  a  good  title  in  the  United  States. 

Beplies  were  received  from  nine  of  the  eleven  owners. 

The  estimated  values  as  given  in  the  Beport  of  1883  equal  $15,250. 

The  lowest  price  asked  in  1885  for  the  9  dams  was  $15,710,  to  which 
add  the  estimated  value  of  Dams  Kos.  6  and  9,  no  reply  having  been 
received,  $1,350,  making  a  probable  voluntary  valuation  of  $17,060, 
which  appears  to  be  reasonable. 

The  charter  granted  by  the  State  of  Kentucky,  April  24, 1882,  to  the 
Cumberland  Biver  Improvement  Company  to  build  locks  and  dams, 
condemn  mills,  collect  tolls,  etCr,  referred  to  in  Beport  of  Chief  of  En- 
gineers*  1884,  page  1649,  was  repealed  by  act  approved  January  24, 
1884. 

Should  Congress  not  determine  to  continue  the  improvement  by  the 
necessary  legisl^ktion,  having  in  view  the  voluntary  purchase  or  con- 
demnation of  these  mill-dams,  I  would  respectfully  recommend  that  the 
balance  be  made  available  for  expenditure  upon  the  ^<  Cumberland 
Biver  above  Nashville." 

Estimttte  fbr  improTing  the  Oamberland  River  above  the  moath  of  JeUico, 

Kentaoky $50,000 

Amonxit  apj^priated 15,000 

Amonnt  expended 10,000 

Money  statement. 

July  1,1886,  amonnt  available $5,000 

July  1,  1887,amount  avaUable 5,000 

C  Amonnt  (esttmated^  required  for  completion  of  existing  project 40, 000 

\  Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
/     harbor  acta  of  1866  and  1867. 


COMMBROIAL  STATISTICS. 

Cnmberland  Biver  helow  Nashvillef  from  January  1, 1886,  to  June  30,  1887. 


▲rtidtes. 

QaantiUes. 

Articles. 

Quantities. 

Brick 

....  T..r.-rniinib6i'-- 

03,850 

1,108 

506 

17.227 

2,020.472 

992 

10,»W 

2,434 

Salt 

Tobacco 

Wood 

Lumber - 

....barrels.. 
....pounds.. 

cords.. 

.feetB.  M.. 
do  ... 

11,409 

Coal 

tons . . 

21, 371, 200 

<'.ottaii 

bales.. 

9,415 

Floor 

barrels.. 

.bnabeis. 

5. 178, 864 

Grain. 

XjOsts 

2,580,000 

?»y .'...'.... 

Iron 

Live  stock 

ions.. 

ao.... 

head.. 

Sbiiigies 

Passengers 

M.. 

pounds.. 

...number.. 

5,007,500 

32»128,482 

33,828 
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List  of  iisamboaU  pljfing  on  Cumberland  Bivor  below  NathvilU, 


Names  of  boats. 

Tonnage. 

'.                    Names  of  boats. 

ToniiAge. 

B.  S.Khca 

203 
467 
HOe 
104 
104 

1  T.  Shiver 

127 

J.  P.  Dtonilkird 

'  JuUm Qnoy 

81 

W.  H.  Cherry    

'  J.  H.  flillman 

281 

Cit\*  of  Nashville 

1  JamesR-Skiles 

4 

Gitvof  CIvksTllle 

COMMERCIAL   STATISTICS. 

Cnmberland  River  above  XaahvUUj  from  January  1,  1886,  to  June  30,  1887. 


Articles. 


Qaantities. 


Articles. 


Brick ..  .number..  4O,7u0 

Colli tons..'  10,788 

Cotton boles.. I  4 

Floor barrels..'  11,708 

Grain bushels. .|  000,294 

Hay tons..!  03 

Iron do-.-.l  22 

Livestock head,. I  8,435 

Salt barreU..  10.488 


Sand ca.  yds.. 

Tobacco ponnds. . 

Wood conla.. 

Lumber foot  B.  M.. 

Logs do  — 

Shingles M.. 

I  General  merchandise pounds . . 

I  Passengers number.. 


28,878 

14,872»4S8 

1,888 

40,072,873 

48,800,808 

188,000 

18,832,228 

28,224 


lA$t  ofsteamboati  plying  on  Cumberland  Rlter  above' Nathville, 


Names  of  boats. 

Tonnage. 

,                   Names  of  boats. 

Tonnage. 

H.  K.Bedford 

130 
890 
168 
237 
245 

,  Crusader 

188 

Sam  P.  Jones 

J.  D.Carter ; 

48 

Wm.  Porter 

■  Lnc^  Robertson ..•.. 

81 

John  Kowler 

1  Pearl 

81 

MattF.  Allen    

condition  op  the  cumberland  biyeb  above  the  mouth  op  the 
jellico,  in  kentucky. 

Engineeb  Office,  United  States  Army, 

Chattanooga^  Tenn.^  January  27, 1887. 

General  :  la  compliance  with  the  requirements  of  the  river  and 
harbor  bill,  approved  Jnly  5, 1884,  and  the  instructions  contaiDed  in  let- 
ter of  Chief  of  Engineers  dated  February  26, 1886, 1  have  the  honor  to 
submit  the  following  report  upon  "  the  condition  of  •  •  •  the  Cum- 
berland River  above  the  mouth  of  the  Jellico,  in  Kentucky,  and  the  pro- 
visions and  estimates  necessary  to  relieve  the  same  from  incumbrance, 
with  a  view  to  such  legislation  as  will  render  the  same  free  to  commerce 
at  the  earliest  practicable  period : " 

A  preliminary  report  was  made  by  Maj.  W.  E.  King,  Corps  of  En- 
gineers, in  October,  1884  (Appendix  B  B  12,  Eeport  Chief  oif  Engineers, 
18vS5),  in  which  it  was  suggested  that  the  data  required  were  simply  cj- 
timateft  of  the  cost  of  buying  the  dams  by  voluntary  agreement^  and  the 
conditions  of  the  repeal  of  a  certain  charter  granting  franchises  and 
privileges  to  the  Cumberland  River  Improvement  Company. 

The  Chief  of  Engineers  having  instructed  Major  King  to  obtain  the 
information,  etc.,  *^  suggested  as  advisable  in  your  (his)  preliminary  re- 
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port,"  that  officer,  upon  being  relieved,  transferred  the  report  npon  this 
matter  as  unfinished  business. 

Upon  application  to  the  secretary  of  state  of  Kentucky,  that  officer 
has  furnished  me  with  a  copy  of  the  act  approved  January  24, 1884,  to 
repeal  an  act  to  incorporate  the  Cumberland  Biver  Improvement  Com- 
pany, approved  April  24, 1882,  properly  authenticated  under  seal,  which 
copy  is  herewith  transmitted  (Appendix  A). 

On  September  24, 1886,  circular  letters  were  sent  to  the  owners  of 
the  eleven  obstructive  dams,  asking  that  the  owner  or  owners  of  each 
dam  would  send  me  a  statement  of  the  lowest  price  for  which  they  would 
sell  the  mill-dam  in  question  and  vest  a  good  title  to  the  same  in  the 
United  States. 

Replies  have  been  received  from  nine  of  the  owners,  some  having 
whole  and  others  undivided  interests;  the  other  two  were  written  to  a 
second  time,  but  no  answers  have  been  received. 

The  owners  appear  to  be  reasonable  in  their  demands,  as  will  be  seen 
from  a  comparison  of  the  estimated  money  value  in  1883,  many  repairs, 
some  extensions,  etc.,  so  stated,  having  been  made  ad  interim  to  the  dams : 


DaniB. 


BstiniAted 
In  1883.* 


Lowest 

prioeMked* 

1888. 


No.  1... 
No.  2... 
No.  3... 
No.4... 
No.St. 
No.  6... 
No.  7... 
^^o.8... 
No.  9... 
No.  10.. 
No.  11.. 


$1,600 
8»700 

50€ 
3,600 
1,000 

150 
1,500 
1,500 
1.200 

300 

800 


12.000 

4,000 

600 

4,000 

2,000 

X  150 

1,000 

1,000 

J  1.200 

610 

600 


Total  yalQO  (estuaated) . 


17,000 


*  See  Report  Chief  of  Engineers,  1883,  Appendix  Y  2. 
t  Minor  heirs,  undivided  estate. 
I  No  answer  received. 

In  this  connection,  and  having  special  reference  to  these  dams  as 
obstructions,  attention  is    invited  to  Eeport  of  Chief  of  Engineers, 
1886,  Improving  the  Cumberland  Kiver,  Appendix  Z  2. 
Yery  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
Lieut  CoL  of  Engineers. 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  ETt^ineerSj  U.  8.  A. 


A. 

CHAPTBS  62.~An  act  to  repeal  an  act  entitled  "An  act  to  incorporat«  tbe  Camberland  River  Im- 
provement  Company,"  approved  April  24, 1882. 

Be  it  enacted  by  the  general  assembly  of  the  Commontcealih  of  Kentucky, 
Section  1.  That  an  act  entitled  "An  act  to  incorporate  the  Cumberland  River  Im- 
provement Company,"  approved  April  twenty-fourth,  eighteen  hundred  and  eighty- 
two,  be,  and  the  same  is  hereby,  repealed. 
Sec.  2.  This  act  shall  take  eftect  from  and  after  its  passage. 

Cha8.  Offutt, 
Speaker  of  the  House  of  Representative; 
James  B.  Hindman, 
Speaker  of  ike  Senate. 
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Commonwealth  of  Kentucky, 

Office  of  Secretary  of  State  : 
I,  J.  A.  McKenzie,  secretary  of  State  for  the  Commonwealth  aforesaid,  do  hereby 
certify  that  the  foregoing  writing  has  been  carefally  compared  by  me  with  the  orig- 
inal on  file  in  this  office,  whereof  it  purports  to  be  a  copy,  and  that  it  is  a  tme  and 
exact  copy  of  the  same. 

In  testimony  whereof  I  hereto  sign  my  name  and  cause  my  official  seal  to  be  af- 
fixed.   Done  at  Frankfort  this  27th  day  of  September,  A.  D.  1886. 
[SEAL.]  J.  A.  McKbnzib, 

Secretary  of  State, 
By  H.  M.  McCabtt, 
AseUtant  Secretary  €f  State, 


BBS. 


IMPROVEMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

This  Stream  is  formed  by  the  juuction  of  New  River  and  Clear  Pork, 
in  Tennessee,  and  after  a  northerly  course  of  about  88  miles  enters  the 
Cumberland  Biver  at  Point  Burnside,  Ky. 

The  present  plan  is  based  upon  an  examination  made  in  1881,  when 
the  obstructions  were  found  to  be  principally  large  bowlders  and  rock- 
reefs,  and  at  present  provides  only  for  the  improvement  of  the  river  be- 
low the  '<  Devil's  Jumps,"  a  distance  of  about  44  miles.  Above  this  for- 
midable barrier  to  the  Kentucky  State  line,  about  8f  miles,  the  river 
runs  through  a  wild  cation,  with  its  narrow  channel  obstructed  by  im- 
mense sandstone  bowlders,  the  fall  being  too  great  for  safe  navigation, 
even  if  the  channel  were  improved  by  a  reduction  of  the  surface  obstruc- 
tions. 

In  October,  as  soon  as  practicable  after  the  appropriation  of  1880  was 
made  available,  active  operations  were  resumed  at  Sloan's  Shoals  and 
Roberts's  Mill  Shoals,  which  were  continued  until  January,  when  work 
was  necessarily  suspendeii  for  the  winter  months:  it  was  again  started 
at  Sloan's  Shoals  in  the  last  month  of  the  fiscal  year  and  is  now  pro- 
gressing at  that  point,  and  will  be  continued  to  the  extent  of  the  small 
amount  of  funds  available. 


Bxcaratioii. 

Qnarry- 

Ing 
riprap 
stone. 

Dams 
bnilt. 

Location. 

Solid 
rock. 

Loose 
rock 

Sloan^vShoals 

Ou.yds. 
80 
150 

853 

«^jf^- 

Ou.ydM. 
M0» 

Boberto*8  Mill  Shoals 

607 

Total 

230 

583 

412 

2,000 

The  commerce  of  this  stream  consists  principally  of  logs  in  rafts,  but 
it  is  very  diflBcult  to  get  any  data  pertaining  to  the  riifting,  lumber,  or 
coal  interests  of  suflftcient  definiteness  to  be  classed  as  *<  commercial 
statistics." 

Work  was  begun  on  this  river  in  1881,  and  has  resulted  in  improv- 
ing the  water-way  by  clearing  and  deepening  the  channel  to  a  limited 
extent  in  the  lower  river.  Much  work  remains  to  be  done,  and  the 
prospective  as  well  as  present  advantages  to  those  living  on  its  bor- 
ders by  continuing  the  work  as  projected  are  the  obtaining  of  a  good, 
navigable  channel  for  rafts,  and  also  for  the  coal  that  can  be  readily 
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mined  from  the  coal  measures  through  which  the  river  passes,  as  soon 
as  sufficient  improvement  is  effected  to  practically  secure  a  safe  passage 
for  fla4rboat8  to  the  Cumberland  Biver  during  the  so-called  ^^  miu-tides," 
or  rises  of  about  3  feet. 

The  amount  available  and  the  appropriation  herein  asked  for  can  be 
profitably  expended  in  continuing  the  work  below  the  '*  DeviPs  Jumps," 
by  reducing  rock -reefs  and  bowlders,  and  building  wing  dams  where 
neoessary. 

ESTIMATES  FOR  IMPROVING  SOUTH  FORK  OF  CITMBERLAKD  RIVER,  KENTUCKY. 

From  Kentacky  line  to  **Devir8  Jumps" $87,538.00 

From  «*Devir8  Jumps  "to  mouth  of  Sooth  Fork 35,265.00 

62,803.00 

Amount  appropriated • 12,000.00 

Amount  expended 10,122.64 

•    Money  statement. 

July  1,  1886,  amount  available $132.70 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

5,132.70 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $3,087,70 

July  1,  1887,  outstanding  liabilities 167.64 

3,255.34 

July  1,  1887,  amount  available 1,877.36 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 803. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


COMMERCIAL  STATISTICS. 

From  July  1,  1886,  to  June  30,  1887. 


Articles. 


Qaantities. 


Lojcs feet,B.  M..       8,658,970 

Coal tODS.. 


B  B  g. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

This  Stream  rises  in  the  GumberlaDd  Mountains,  near  Sparta,  Tenn., 
and  after  a  northerly  course  of  about  200  miles,  wholly  in  the  State  of 
Tennessee,  discharges  its  waters  into  the  Gnmberland  Biver,  about  120 
miles  above  Nashville,  at  Carthage,  Tenn. 

The  head  of  navigation  is  usually  held  to  be  at  Sligo,  Tenn.,  about 
72  miles  from  the  mouth  of  the  river. 
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An  examination  was  made  of  the  Caney  Fork  in  1879,  from  Sligo  to 
its  motrth,  an4  a  report  submitted  upon  which  the  present  project  is 
based.  Under  the  provisions  of  the  river  and  harbor  act  of  July  5, 1884, 
an  extension  of  the  examination  of  1879  was  made  in  September,  1886, 
to  Frank's  Ferry,  about  20  miles  above  Sh'go. 

These  examinations  show  that  the  principal  obstructions  in  the  92 
miles  are  similar  in  character,  and  consist  of  gravel-bara,  crooked. dian- 
nel,  snags,  and  overhanging  trees. 

The  present  plan  is  to  remove  the  channel  obstructions  and  build  the 
necessary  wing-dams  and  training- walls  so  as  to  obtain  sufficient  water 
for  safe  navigation  of  steamboats  of  not  more  than  3  t^eet  draughty  from 
February  to  June,  the  usual  boating  seaacm. 

Ko  work  was  done  in  the  channel  during  the  flseal  year,  as  the  appro- 
priation of  1886  became  available  at  too  late  a  date  for  advantage  to 
be  taken  of  the  low-water  season  of  that  year.  As  soon  as  the  weather 
and  stage  of  water  pejrmitted,  flat-boats  were  built  and  a  force  organ- 
ized, which  is  now  working  down-stream  from  Sligo's  Ferry,  removing 
snags  and  overhanging  trees,  building  dams,  etc.,  with  good  success. 

The  commerce  and  navigation  of  the  Ganey  Fork  Biver  when  work 
was  begun,  in  1880,  was  considerable,  for  the  river  channel  was  the 
highway  through  which  the  people  of  that  section  of  the  State  sent 
their  produce  to  market  and  received  their  general  merchandise  sup- 
plies ',  and  each  year  since  the  commerce  has  been  growing  larger. 

The  prospective  advantages  as  well  as  present  benefits  to  navigation, 
by  continuing  the  improvement  to  completion,  are  the  securing  of  a 
safe,  navigable  channel  for  rafts,  flat-boats,  and  light-draught  steam- 
boats from  Frank's  Ferry  to  the  mouth  of  the  river. 

The  extension  of  the  work  of  improvement  as  high  as  Frank's  Ferry 
is  recommended  because  this  stream  is  the  principal  means  gf  transpor- 
tation, and  up-stream  navigation  can  readily  reach  Frank's  Ferry  when 
Sligo  can  be  reached  from  the  Gumberiand  Biver. 

The  table  of  <'  commercial  statistics  "  herewith  is  not  estimated ;  the 
quantities  so  far  as  given  are  correct,  but  it  by  no  means  represents  the 
entire  commerce  of  the  stream,  it  being  impossible  to  obtain  a  record 
of  all  shipments  and  flat  boat  freights ;  no  statement  of  log-rafbs  could 
be  obtained,  though  a  great  many  logs  unquestionably  reached  the 
Nashville  mills  from  this  stream. 

A  list  of  light-draught  boats  that  ply  up  and  down  the  Ganey  Fork 
and  Gumberiand  rivers  during  the  boating  season  is  also  appended. 

The  funds  available  and  the  amount  asked  for  can  be  profitably  ex- 
pended in  continuing  and  extending  the  work  as  herein  projected. 

The  character  of  this  stream  is  such  that  a  small  yearly  outlay  will 
be  necessary  to  maintain  the  channel  in  a  safe  condition,  after  the  im- 
provement is  practically  completed,  as  the  snags,  logs,  etc.,  brought 
down  by  the  annual  floods  should  be  promptly  removed. 

ESTIMATES  FOR  IMPROVING  CANEY  FORK  RIVER,  TENNESSEE. 

From  month  to  Sligo,  Tenn |30,228.00 

Prom  Sligo  to  Frank's  Ferry 15,000.00 

45,388,00 

Amoanii  appropriated 30,000.00 

Amoontttzpended 17,489.02 
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Money  statement 

Jaly  1,  1886,  amount  available $430.72 

Amonut  appropriated  by  act  approved  August  5,  1886 3, 000. 00 

3,430.7--i 
Jaly  1, 1887,  amount  expended  during  fiscal  year,  esclusive  of 

liabilities  outstanding  July  1.  1886 $171. 53 

July  1,  1887,  outstanding  liabilities 748.21 

' —         919.74 

July  1,1887,  amount  available 2.510.98 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 228. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  yearending  J  une  30, 1889  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

From  July  1,  1886,  to  June  30,  1887. 


Articles. 


Gndn boslieli.. 

ItOiiiber feet,  B.M.. 


Articles. 


Quantitiea. 


Tobacco ponnde.. 

General  merchandise do 


592,200 
532, 600 


List  of  ateamboats  plying  on  Caney  Fork  Biver. 


Karnes  of  boats. 

Tonnage. 

Names  of  boats. 

Tonnage. 

Citv  of  Nashville 

194 
168 
139 
350 

Matt  P.  Allen 

245 

Wm.  Porter 

John  Fowler 

237 

H.K.  Bedford 

J.  D.Carter 

45 

Sam.  P.  Jones 

B  B  lo. 

EXAMINATION  OF  CANEY  FORK  RIVER,  TENNESSEE. 

Engineer  Office,  United  States  Army, 

Chattanooga,  Tenn.j  September  24,  1886. 

General  :  lu  compliance  with  instractions  contained  in  Department 
letter  of  February  26, 1886,  to  Mgj.  W.  E.  King,  Corps  of  Engineers,  I 
have  the  honor  to  present  the  following  report  upon  an  examination  of 
Caney  Fork  Kiver,  Tennessee. 

This  examination  was  made  under  my  direction  by  Assistant  Engi- 
neer C.  A.  Locke,  in  August  last,  with  a  view  to  determining  the  advis- 
ability of  extending  the  plan  of  improvement  now  in  progress  below 
Sligo,  to  Frank's  Ferry,  about  20  miles  above.  The  results  are  approx- 
imate, as  the  fall  of  the  stream  was  measured  only  at  the  various  shoals, 
and  with  a  pocket  level ;  courses  were  taken  with  a  compass,  and  dis- 
tances from  point  to  point  estimated. 

This  section  of  the  river  in  its  general  character  is  similar  to  the  por- 
tion below  Sligo,  the  amount  of  water,  the  width  and  depth  being  about 
the  same,  and  between  the  shoals  are  quiet  pools  of  sufficient  depth  for 
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navigation.  The  fall  at  the  various  shoals  is  greater  than  below  Sligo, 
and  they  occur  at  more  frequent  intervals ;  the  cost,  therefore,  per  mile 
of  a  radical  improvement  will  be  very  much  larger.  The  shoals  are  gen- 
erally rock  in  place,  frequently  underlying  beds  of  gravel  and  bowlders. 

The  length  of  this  section  of  the  river  is  about  22  miles,  and  has  an 
aggregate  fall  of  62^  feet,  or  nearly  3  feet  to  the  mile,  while  at  some  of 
the  rapids  the  fall  is  1  foot  in  50,  and  artificial  falls  even  greater  exist 
where  fish-traps  have  been  put  in. 

The  uplands  on  either  side  of  the  stream  produce  hard  timber  and 
poplar;  many  farms  are  under  cultivation,  yielding  grain,  fruit,  and  veg- 
etables. The  bottom  lands,  though  not  of  great  extent,  are  very  fertile 
and  valuable. 

The  river  if  improved  would  afford  a  much  desired  means  of  transpor- 
tation lor  this  region,  as  it  is  remote  from  railway  facilities. 

There  seems  to  be  sufficient  reason  to  recommend  the  improvement 
of  this  part  of  the  river  in  connection  with  the  improvement  already 
approved  for  the  section  from  Sligo  to  the  month. 

A  thorough  improvement  would  consist  in  the  removal  of  about 
10,000  cubic  yards  of  loose  bowlders  and  gravel,  cutting  a  small  num- 
ber of  overhanging  trees,  and  reducing  the  slope  at  the  various  shoals 
by  constructing  wing-dams  and  training- walls,  as  may  be  found  neces- 
sary. 

An  approximate  estimate  of  the  cost  of  the  entire  work  is  $53,000. 
About  $15,000  would  suffi.ce  to  carry  the  improvement  to  an  extent 
which  would  make  the  river  available  for  down-stream  navigation  dur- 
ing a  rise  of  5  feet,  and  probably  for  up-stream  navigation  also  when 
Sligo  can  be  reached  from  below. 

To  that  extent  which  would  include  the  removal  of  obstructing  bowl- 
ders and  gravel-bars,  overhanging  trees,  and  the  construction  of  about 
5,000  cubic  yards  of  wing-dams,  I  would  recommend  the  improvement 
to  be  carried. 

For  more  full  details,  reference  is  respectfully  made  to  the  accom- 
panying report  of  Assistant  Engineer  0.  A.  Locke,  which  contains  a 
table  of  distances,  the  fall  at  the  various  shoals,  etc. 

A  tracing^showing  the  general  course  of  the  stream  between  Sligo 
and  Frank's  Ferry  is  also  inclosed. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
IdeuU  Col.  of  Engineers. 

Chief  of  Engineers,  F.  S.  A. 


RBPORT  OF  MR.   C.  A.  LOCKE,   ASSISTANT  BNGINEBR. 

United  States  Enqinebr  Office, 
Nashtille,  Tenn,,  Septemler  6, 1886. 

Colonel  :  In  accordance  with  Tonr  instructions  of  Jane  14,  and  subsequently,  on 
Angnst  22, 1  left  here  for  Frank's  Ferxy  to  make  an  examination  of  Caney  Fork 
River,  from  that  point  down  to  Sligo. 

This  report  is  accompanied  by  a  map  intended  only  to  give  generalities.  Distances 
are  estimated ;  courses  taken  with  a  compass ;  elevations  or  mils  at  the  shoals  taken 
with  a  pocket  level ;  the  fall  of  the  reaches  between  the  shoals  is  estimated  by  the 
distance  and  a  general  knowledge  of  the  fall  of  rivers  of  similar  conditions;  the  ad- 
ditional fall  at  the  numerous  narrow  reefs  in  these  reaches  (pools)  has  been  added  to 
that  of  the  pools. 

The  general  plan  of  improvement  proposed  applies  to  each  shoal.    It  is~ 

1.  If  in  the  proposed  channel  there  are  any  loose  bowlders,  irregular  prominences, 
or  old  fish-trap  dams  they  should  be  removed. 
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2.  Excavations  on  the  shallow  crests  for  the  parpose  of  a  general deepealne  at  that 
point  should  be  avoided  as  expensive  and  tending  to  produce  a  lower  level  of  the 
pool  above.  / 

3.  The  water  should  be  turned  into  one  channel  (on  the  shoals)  of  50  or .60  feet  in 
width  by  means  of  riprap,  spur,  or  training  dams  placed  on  the  shoals  below  the 
crest  and  at  the  shallow  points  entirely  below  the  shoal  to  be  improved,  so  that  each 
will  back  or  dam  the  water  above  it,  and  thus  distribute  aud  equalize  the  slope.  Ad- 
vantage should  be  taken  of  the  numerous  reefs  aud  shallow  places  found  in  the  pools 
for  the  placing  of  spur-dams  to  benefit  the  shoal  above.  Most  of  these  reefs  nave 
been  marked  on  the  i^ccompanying  map ;  the  depth  given  to  them  is  at  their  deepest 
points  (channel). 

4*  Virtually  the  improvement  of  the  ^hoals  embodies  the  work.  No  snags  were 
found. 

As  no  reliable  data  could  be  had  of  low  water,  I  made  no  measurement  of  volumes, 
but  estimated  it  at  time  of  survey  as  900  cubic  feet  per  second.  Soundings  are  those 
of  probable  low  water. 

The  highest  water-mark  pointed  out  at  Frank's  Ferry  was  27  feet  above  low  water, 
while  that  at  Sligo  was  39  feet,  a  diiference  of  12  feet.  These  freshet-marks  are  prob- 
ably 8  or  10  feet  above  ordinary  hi;j[h  water. 

From  Frank's  Ferry  to  Sink  Creek  the  river  is  inclosed  by  steep  hills  (probably  350 
feet  high)  or  rook  precipices.  On  one  side  there  is  generally  a  strip  of  rich  bottom  land 
about  21)0  to  400  feet  wide,  cultivated  between  the  river  and  foot  of  bluff.  The 
shoals  are  loose  rock  fragments,  probably  king  on  rock  ledges. 

From  Sink  Creek  to  Floating  Mill  the  hills  are  not  so  hign,  bnt  few  precipices  are 
ibnnd ;  the  bottom  lands  are  often  found  on  both  sides  at  once,  and  are  wider  in  some 
instances,  reaching  to  one- third  of  a  mile  from  the  river.  The  shoals  of  this  section 
are  gravel  (probably  caught  by  rock  ledges),  and  the  banks  being  the  same  should 
be  protected  by  slope-wsHling  where  made  one  side  of  the  adopted  chanaeL  This 
especially  applies  to  No.  10,  Sink  Creek  Shoals. 

From  Floating  Mill  to  Sligo  the  steep  hills  and  precipices  again  approach  the  river, 
with  large  square  fragments  (one-half  to  8  cubic  yards)  at  their  base,  and  some  in 
the  river.  The  hill  on  the  left  bank  follows  the  meanderings  of  the  river,  while  many 
of  those  on  the  right  bank  are  normal  to  it. 

I  would  call  your  attention  to  the  number  of  shoals  from  No.  9  to  Frank's  Ferry 
and  the  proportional  distance. 

The  section  through  which  this  portion  of  Caney  Fork  Biver  flows  is  a  farming 
&nd  hard  timber  and  poplar  region. 

The  farm  products  are  principally  corn,  oats,  wheat,  other  small  grain,  and  apples. 
Attention  is  bcin^  turned  to  hay  with  promise  in  the  near  future.  A  good  many 
slides  for  putting  m  saw-logs,  chestnut  rails,  and  posts  for  the  Nashville  region,  and 
the  logs  themselves,  are  seen  in  descending  the  river. 

As  near  as  I  can  gather,  during  the  past  season  there  was  floated  out  fh>m  above 
Sligo  45  rafts  of  saw  logs,  averaging  125  feet  long  by  25  feet  wide,  and  40,000  feet,  B. 
M.  each,  or  45  by  40,000=  1,800,000  feet,  B.  M. ;  also  2  barges  loaded  with  com  and 
fruit,  each  about  20  feet  by  8io  feet. 

It  is  thought  advisable  to  improve  this  seotion  of  Caney  Fork  Biver  for  the  follow- 
ing reasons : 

1.  It  is  in  a  section  without  rail  or  river  transportation. 

2.  The  wagon  roads  are  mountainous,  and  in  winter  must  be  impassable  with  com- 
mercial loads ;  they  are  not  macadamized. 

3.  During  the  wet  season,  with  its  bad  roads,  the  river  would  be  available  when 
most  required,  and  when  the  roads  were  good  the  river  would  be  low  and  not  navi- 
gable. 

4.  The  proposed  improvement  would  probably  make  the  river  available  for  eight 
months  of  each  year,  and  such  seasons  as  that  just  passed  longer. 

5.  The  citizens  interested  think  that  if  Caney  Pons  is  improved  to  Sligo  it  should 
be  to  Frank's  Ferry. 

6.  An  examination  of  the  acts  of  the  State  of  Tennessee  from  1824  to  1879,  inclu- 
sive, show  that  March  14,  1860,  $1,000,  was  appropriated  for  the  '<  cleaning  out  of 
Caney  Fork  River,"  and  on  March  19,  1860,  $1,000  was  appropriated  for  the  same  in 
DeKalb  County.  The  bulk  of  the  proposed  improvement  just  examined  is  in  DeKalb 
County,  or  is  its  boundary  line.  If  the  State  thought  it  deserving  of  attention  there 
must  have  been  merit  in  it. 

The  objections  to  making  this  improvement  are : 

1.  Its  cost  per  mile  is  materially  more  than  the  estimate  given  for  the  lower  river 
by  Mr.  Turrell ;  and, 

2.  While  the  country  tributary  to  this  upper  river  is  of  above  average  fertility,  it 
is  probably  not  equal  to  the  lower  region  in  this  respect.  This  applies  to  agriculture 
and  not  to  forestry. 
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K8TIMATB  OF  COST. 

The  follow iug  qutftitities  are  for  dams  of  6  feet  width  on  top  and  slopes  li  on  1* 
The  body  and  lower  side  should  be  of  fragments  of  not  less  than  one-fifth  cobieal 
yard,  and  the  apper  slope  should  be  caulked  with  the  smaller  fragments  and  spalls. 

4  comparison  of  Mr.  Turrell's  survey  with  this  submitted  to  yon  will  show  in  the 
latter  greater  and  more  precipitous  falls  than  on  the  lower  river.  An  effort  to  dis- 
tribute these  declivities  into  gentler  slopes  accounts  for  the  great  cost.  In  this  con- 
nection I  would  say  that  if  the  cost  of  this  plan  of  improvement  would  debar  it  from 
consideration  that  the  rafting  interests  especially,  as  well  as  the  boating  interests, 
would  be  materially  benefited  by  the  removal  of  the  1,035  cubic  yards  of  loose  rock, 
without  other  improvement,  and  that  a  further  improvement  requiring  about  5,000 
cubic  yards  of  riprap  in  addition  to  this  last  removal  would  probably  open  this  sec- 
tion to  the  down-stream  trade  when  the  river  was  open  below  Sligo,  and  possibly 
might  make  it  available  for  up-river  craft  when  they  could  reach  Sligo.  This  last- 
mentioned  plan  would  probably  give  communication  on  all  stages  of  the  river  at  or 
above  5  feet  above  low-water  mark. 
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1,085 

63 

On  the  shoals  and  rapids. 
On  the  reefs  in  the  pools . . 
The  pools  proper 


^Artificial. 
KECAPITITLATION  OF  PALL. 


Feet. 

46.60 

9.95 

&94 

Total  fall  in  abont  22  miles ^ 02.49 
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APPBOXIMATB  COST. 

24,500  cabio  jard 8  riprap  dam,  at|2 $49,000 

Eemovlnir  1,035  cubic  yards  loose  stone  from  channe],  at|8 3,103 

Cattiog 05 OTerhangiog  trees,  at$2 130 

Boats  and  tools 1,200 

53,435 

The  cost  per  mile  if  the  more  thorough  plan  of  the  precediog  table  is  adopted 
vonld  be  $2,430  per  mile. 

Very  respectfully,  your  obedient  servaDt, 

C.  A.  Locke, 
Assiitant  Engineer, 
Lieut.  Col.  J.  W.  Barlow, 

Corps  of  EnginetTB. 


B  B  II. 
EXAMINATION  OF  HOLSTON  RIVER,  TENNESSEE. 

Chattanooga,  Tenn.,  July  9, 1887. 

Sir  :  In  compliance  with  the  requirements  of  the  river  and  harbor 
act  approved  July  5, 1884,  and  the  instructions  contaiued  in  the  letter 
of  Chief  of  Engineers  dated  February  26,  1886,  I  have  the  honor  to 
submit  the  following  report  upon  an  examination  of  the  Holston  River, 
Tennessee. 

A  preliminary  report  was  made  by  Major  W^  B.  King,  Corps  of  En- 
gineers (App.  B  B  13,  Report  Chief  of  Engineers,  1885),  in  which  that 
officer  suggests  a  continuation  of  the  examination  made  under  his  di- 
rection in  the  winter  of  1880-'81  as  far  as  Noe's  Branch,  and  which  was 
discontinued  by  reason  of  ice  in  the  river,  etc. 

The  Chief  of  Engineers  having  instructed  Major  King  'Ho  obtain  the 
information  and  make  the  exauiiuation  suggested  as  advisable,"  that 
officer,  upon  being  relieved  by  me,  transferred  the  examination  and  re- 
port upon  this  matter  as  unfinished  business.  The  examination  of  this 
stream  below  Noe's  Branch  was  therefore  made  under  my  direction  by 
Assistant  Engineer  C.  A.  Locke,  in  October  and  November  last,  when 
the  river  was  at  a  suitable  stage,  the  distance  being  about  74  miles. 

The  Holston  wds  examined  &om  Eangsport,  1  mile  above  the  forks,  to 
Kiioxville  by  Col.  H.  S.  Long,  as  early  as  1830,  his  report  being  re- 
printed and  issued  as  House  Ex.  Doc.  No.  167,  Forty-third  Congress, 
second  session. 

It  was  reexamined  in  part  by  Major  W.  R.  King,  as  above  stated, 
in  1881,  as  far  as  Noe's  Branch,  a  short  distance  above  Howell's  Island. 

This  river  drains  an  area  of  about  3,680  square  miles,  and  is  one  of 
the  four  copious  tributary  streams — French  Broad,  Holston,  Clinch,  and 
PowelPs — which,  within  a  short  distance,  discharge  their  combined 
waters  into  the  Tennessee. 

Mr.  Locke  estimates  the  low- water  discharge  above  mouth  of  French 
Broad  River  to  be  about  1,400  cubic  feet  per  second,  but  after  receiv- 
ing the  waters  of  the  French  Broad  it  is  estimated  to  be  so  greatly 
increased  as  to  secure  from  3  to  5  inches  greater  depth  in  the  natural 
low- water  channel  in  the  4^  miles  of  its  subsequent  course  to  the  Ten- 
nessee. 

The  obstructions  met  with  in  the  lower  section  of  the  river  are  of  the 
same  general  character  as  those  found  in  the  upper  section,  viz:  reefs 
rocky  shoals,  isolated  bowlders,  and  snags. 
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These  obstructions  can  be  readily  removed.  The  snags  can  be  taken 
ont;  the  rock  ledges  reduced ;  the  isolated  bowlders  blasted;  dams  can 
be  constructed  where  necessary  to  contract  the  water-way  over  the  rock 
and  gravel  shallows:  and  thus  the  proposed  improvement  will  be  practi- 
cally permanent,  ana  the  season  of  navigation  lengthened  by  the  secur- 
ing of  an  open  navigable  channel  of  an  average  width  of  100  feet  and 
about  20  inches  depth  at  natural  low  water  from  Knoxville  to  Koe'S' 
Branch. 

*  The  commerce  of  the  Holston  consists  at  present  of  log-rafts  and  flat- 
boatSy  laden  with  grain  or  other  agricultural  produce  and  lumber.  This 
river^  as  is  common  with  many  other  streams  of  like  character,  flows 
through  a  rich  and  fertile  region,  remote  from  transportation,  thus  form- 
ing the  main  highway ;  being  easy  of  access  as  a  means  of  transit. 

A  large  amount  of  commerce  thus  seeks  a  market  at  the  business 
centers  on  the  mainstream,  the  Tennessee,  very  many  of  the  logs  reach- 
ing as  far  as  the  large  manufacturing  establishments  at  Chattanooga, 
nearly  350  miles  from  the  Forks  of  the  Holston. 

It  is  very  difficult  to  get  data  in  detail  of  this  large  and  increasing 
commerce,  for  the  river-men  managing  the  rafts  and  boats,  and  who 
are  usually  the  owners  of  the  freight,  take  advantage  of  sudden  rises, 
drop  down-stream,  sell  at  the  best  market  en  route,  and  return  to  their 
homes  on  its  upper  waters,  without  leaving  any  record  available  as 
statistical  information. 

Dams  built  by  the  State  of  Tennessee  to  aid  the  commerce  of  the 
Holston  are  yet  standing  at  several  points,  attesting  to  the  fact  that 
the  State  deemed  its  improvement  to  be  desirable. 

Maps  and  report  of  Assistant  Engineer  0.  A.  Locke  are  forwarded 
herewith. 

Ko  appropriation  has  been  made  by  the  General  Government  for  the 
improvement  of  the  Holston  Biver,  but  in  the  event  of  Congress  making 
such  an  appropriation,  it  is  desirable  and  would  prove  advantageous 
that  it  be  made  available  for  expenditure  from  the  junction  of  the  North 
and  South  Forks  below  Kingsport  to  Knoxville,  a  distance  of  about 
154  miles,  based  upon  the  following  estimates : 

From  the  Forks  to  Noe's  Branch,  80  miles  (House  Ex.  Doc.  No.  77,  Forty- 
sixth  Cooffress,  third  session) $1*28,000 

From  Noe's  Branch  to  Knoxville,  74  miles 219,000 

Total  estimate,  improving  Holston  Biver,  Tennessee,  154  miles 347, 000 

Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
lAeiit.  CoU  of  Engineers, 

The  Chief  op  Enghneebs,  U.  S.  A. 


report  of  mr.  c.  a.  lookk,  assistant  bngineer. 

Ekqinbbr  Opficb,  U.  S.  Armt, 
NaahvilU,  Tenn.,  February  6,  1887. 

Colonel  :  In  compliance  with  your  instrnctions  I  have  made  a  snrvey  of  Holston 
Biver  from  below  Noe's  Branch  (Noeton  post-office)  to  Knoxville,  to  ascertain  the 
approximate  cost  of  improving  tnat  section  of  river  and  in  continuation  of  a  survey 
made  in  1880  by  Mr.  W.  T.  Sanborn,  under  orders  of  M^jor  W.  B.  King,  Corps  of  En- 
gineers, and  reported  on  January  14,  1881. 

About  noon  of  October  24,  1886,  the  party  left  Noeton,  and  reached  Knoxville  early 
afternoon  of  November  5  following,  a  distance  of  about  74  miles,  surveying  a  mean 
distanoa  of  f^hp^t  6^  mhs  per  day. 
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The  paiiy  ooaaiBted  of  mvaelf,  raCt-pilot  James  F.  Taylor,  who  sounded  and  gave 
genaral  information,  and  a  boatman  in  one  canoe ;  a  rodman  and  boatman  iu  a  sec- 
ond and  co-operatinff  canoe ;  a  cook,  camp  outfit,  and  one  boatman  in  a  6  by  22  feet 
flat-boat,  propelled  by  oars  when  neoessary. 

Heiwy  fogs  in  the  morning;  and  a  day's  rain  retarded  operations,  interfertug  espe- 
cially  by  the  moisture  deposited  on  the  lenses  of  instrument.  To  avoid  nndue  delay 
some  of  the  distances  on  pools  requiring  no  improvement  were  estimated. 

The  stage  of  river  (pxi)bably  from  0.1  foot  to  0.3  foot  above  low  water)  and  the 
clearness  of  its  waters  were  most  favorable  for  the  work. 

Owing  to  the  zigzag  followed  by  survey,  the  distances  from  0  were  obtained  by  step- 
ping off  from  the  finished  general  map  with  dividers  spaced  to  2,000  feet. 

l&re  care  was  given  the  points  requiring  improvement,  and  the  detail  sketches  are 
thought  to  embody  the  most  reliable  data,  not  only  as  a  horizontal  plan,  but  as  to 
depths,  these  given  in  soundings.  These  sonndinge  are  the  general  depth  at  the 
point  of  sounding,  and  are  not  on  top  of  isolated  oostrnctions  requiring  removal. 

The  profile  of  water  sur&oe  was  obtained  b^  running  a  level  over  places  of  narked 
fall  or  of  currents  of  snfiAcient  velocity  to  indicate  a  &11  worthy  of  note.  The  fall 
over  the  pools  was  estimated  as  0.04  foot  per  1,000  feet  to  0.0.  The  bottom  shown  on 
profile  is  only  general;  the  soundings  of  note-books  are  correct,  and  give  character  of 
boctom. 

November  1,  above  No.  35,  a  cross-section,  etc.,  of  river  was  made,  to  ascertain  its 
Yolume.  The  mean  maximum  float  velocities  gave  a  volume  of  1,701  cubic  feet  per 
second.  The  character  of  section,  etc.,  caused  me  to  estimate  the  actual  volume  at 
1,590  cubic  feet,  and  assuming  the  river  as  0.1  foot  above  low  water,  I  placed  the  low- 
water  volume  Sit  abont  1,400  cubto  feet  per  second. 

The  flood-marks  pointed  out  to  me  by  citizens  were  not  well  defined,  and  are  as  fol- 
lows: 

Noeton,  1875,  32  feet  above  low  water. 

Gray's  MilL  1867,  35  feet  above  low  water. 

Tke  general  character  of  this  river  is  so  well  known,  thi|t  a  lengthy  description  is 
thought  unnecessary.  Its  banks  ore  fixed,  generally  being  rock  or  rocky  hills  on  one 
side  (the  convex  wearing)  and  alluviom  bottom-lands  on  the  other. 

From  Noel  on  to  McKin  ley's  Island  No.  33  the  pools  alternate  with  gravel-bars  of 
generally  even  descent ;  doubtlessly  rock  underlies  and  causes  these  shoals  while  the 
gravel  filling  in  and  overlying  gives  the  uniformity  of  descent.  In  some  places  the 
rock  ledges  protrude  boldly. 

Below  No.  33  the  rock  strata  are  more  or  less  on  edce  called  '^  Hog  Backs  "  I  be- 
lieve, and  are  very  often  visible  on  the  shoals  and  with  more  or  less  gravel.  The 
pools  of  the  lower  portion  of  this  last  mentioned  part,  and  especially  those  where 
marble  is  found,  are  deeper  and  longer  than  those  above.  On  both  sections  the  gravel 
is  largely  composed  of  fragments  of  6  or  H  inches  diameter,  which  stand  out  from 
the  general  mass.  Along  the  middle  and  lower  portions  examined,  these  water- worn 
quartzites  are  of  larger  aimensions,  often  containing  2  cubic  feet  and  forming  a  per- 
manent feature  of  the  bars  and  bottom.  These  are  known  locally  as  *'  Biver  Rook  " 
and  are  so  designated  in  this  report  and  its  accompanying  estimates  and  mai»s. 

PROPOSED  IMPROVEMENTS. 

I.  Where  rock  ledges  appear,  partial  openings  exist  with  much  irregularity. 
Having  selected  the  most  favorable  point,  its  prominences  or  sides  should  be  blasted 
to  the  desired  extent.  If  this  blasting  materially  increases  the  water  outlet  through 
the  reef,  other  natural  and  unused  passages  should  be  compensatingly  obstructed,  if 
desirable. 

II.  Isolated  bowlders  in  deep  water  are  blasted  into  fragments,  which  fall  into  or 
are  rolled  into  the  adjacent  depths. 

III.  Where  the  '*  Hog  Backs  "occur,  their  surface  is  often  very  level,  uniform,  and 
shallow.  To  avoid  blasting  such  places,  dams  have  been  resorted  to  whenever  avail- 
able. 

IV.  The  "  River  Rock  "  and  loose  rock  fragments  should  be  removed  from  the  exist- 
ing and  best  channel,  and  wasted  into  proper  dams.  It  is  thought  that  the  removal 
of  the  larger  stones,  which  protrude  above  the  general  level  of  the  bottom,  will  cause 
some  of  the  fine  gravel  to  scour  out. 

V.  Contracting  the  channel  by  dams.  These  dams  should  be  no  higher  than  abso- 
lutely necessary,  as  any  nndue  height  increases  the  **  head  "  of  shoal  and  also  may  be 
an  interference  during  the  better  stages  of  spring  and  winter. 

The  cross-dams  connecting  the  training-dams  to  shore  are  intended  to  conserve  the 
leakage  water  of  the  training-dams  and  to  collect  drift  material  outside  of  the  chan- 
nel. It  was  noticed  that  gravel,  etc.,  collects  rapidly  aronnd  obstructions  such  as 
short  spur-stock  dams,  etc. 

The  dams  estimated  for  are  shown  in  cross-section  on  the  accompanying  detail  map. 
The  long  down-stream  slope  of  the  cross-dam  is  intended  as  an  apron  to  prevent  scour 
of  the  gravel.    In  either  cLemb  the  intention  is  to  use  a  few  lar^^e  B<K>oe  on  the  outer 
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sidM  to  reoeiye  the  carrent's  force  and  also  an  enoasement  for  the  ''  River  Bock."  I 
notice  that  some  old  State  dams  -vrith  a  few  wooden  poles  of  pen-like  strnctare  and 
filled  in  with  '*  Biver  Book''  have  stood  in  cnrrents  of  above  an  averafj^e  velocity.  I 
think  the  rock-casing  preferable,  and  where  the  '*  Biver  Bock"  are  small,  stone  shoald 
be  mixed  through  the  central  filling ;  stone  for  these  dams  is  abundant  and  generally 
convenient.  * 

VI.  The  removal  of  snags.  On  this  river  steam  will  not  be  especially  required  for 
this  purpose.  The  snags  can  be  hoisted  in  whole  or  in  part,  cut  into  limbless  lengths, 
and  dumped  overboard. 

VIL  Catting  overhanging  trees.  Generally  these  are  less  than  10  inches  diameter 
at  stump.  They  can  be  felled  across  a  small  barge,  stripped  of  limbs,  cut  into  lengths, 
and  thrown  overboard.  I  consider  the  hauling  of  these  ashore  as  an  unnecessary  pre- 
caution. 

P&OBABLE  COST. 

In  estimating  cost  I  have  supposed  the  work  to  occupy  six  conaeontive  years,  and 
operations  to  be  vigorously  pushed  during  four  months  by  three  parties  of  between 
50  or  60  laborers  each. 

Total  cost,  from  accompanying  tables tI6I|6d8 

Working-boats  for  each  party,  13,000 9,000 

Living  boats  for  each  party,  11,500 4,500 

First  vear's  outfit,  tools,  rope,  explosives,  etc. ,  for  each  party,  $3,000 9, 000 

Last  five  years'  outfit,  tools^  rope,  explosives^  etc.,  for  each  party,  |5,000..  15,000 
Engineering  and  contingencies,  10  per  oent 19,803 

Total 219,000 

or  ^^4t^»=neAfly  |8,000  per  mile.  While  the  above  estimates  are  liberal,  in  consid- 
eration of  the  Ions  shallow  shoals  with  their  strong  currents,  I  do  not  look  upon  them 
as  exeessive,  and  believe  it  to  be  a  dose  approximation  of  what  the  work  will  actu- 
ally cost  if  completed.  It  is  also  probable  that  the  above  improvement  will  give  a 
channel  depth  at  low  water  of  20  inches,  with  a  width  varying  ftom  90  feet  at  the 
head  to  about  140  feet  at  the  lower  end. 

As  to  the  availability  of  this  river  for  commercial  purposes  after  the  above  work  is 
completed,  I  would  say : 

I.  The  proposed  improvement  will  materially]  aid  descending  boats  and  raffcs,  and 
will  materially  lengthen  the  season  of  navigation.  Those  drawing  18  inches  or  less 
could  probably  run  throughout  the  year. 

II.  For  through  steam-boat  navigation  I  seriously  doubt  any  material  benefit  ftom 
any  system  not  using  locks  or  other  vertical  lifts,  for  the  following  reasons : 

1.  should  the  water  be  confined  to  one  channel,  straight  or  of  easy  curvature,  the 
descent  would  be  so  precipitous  that  the  ordinary  steamboat  would  hardly  ascend 
it  in  several  localities. 

2.  Owing  to  the  considerable  fall  to  be  overoome  at  these  shoals  and  to  the  depths 
of  the  pools  below  them,  it  would  hardly  be  advisable  to  attempt  a  decrease  of  these 
slopes  by  the  partial  obstructions  of  the  pools. 

3.  Warpinff  over  such  long  distances  is  tedious,  expensive,  and  dangerous,  and  I 
doubt  much  if  steamboat  men  would  avail  themselves  of  such  a  doubtful  privilege. 

4.  When  the  rivbr  would  reach  a  sufficient  flood  stage  for  boats  to  ascend,  thev  would 
do  so  as  easily  without  the  aid  of  the  proposed  improvements  as  with  it.  (Citizens 
told  me  that  the  few  boats  which  had  ascended  on  unusually  high  stages  were  com- 
pelled to  warp  through  Lost  Creek  Bhoals  No.  25.) 

For  the  above  reasons  I  made  no  estimates  for  warping  facilities. 

As  regards  the  needs  of  that  section  and  the  wish  of  the  citizens,  I  would  say :  That 
tlfe  river  traverses  a  most  fertile  region,  well  timbered,  and  abounding  in  marbles  de- 
servedly noted  for  variety,  delicacy  of  coloring,  and  which  work  most  easily.  A 
glance  at  a  map  will  show  that  the  right  or  westerly  side  is  cut  off  from  communica- 
tion, and  while  the  citizens  on  both  shores  wish  the  stream  improved,  those  on  the 
right  aro  especially  anxious  for  it. 

The  present  commerce  of  this  river  is  confined  to  the  drifting  down-stroam  of  barges 
loaded  with  grain  and  country  produce  and  rafts  of  logs  or  lumber.  From  above 
McBee's  Island  No.  30,  about  35  miles  above  Knoxvllle,  these  boats  do  not  return ; 
they  iue  generally  about  16  feet  by  80  feet.  Those  going  from  below  McHee's  Island 
to  either  Knoxville  or  East  Tennessee,  Virginia  and  Georgia  Bailroad  Bridge  at  Stiaw- 
berry  Plains,  are  about  8  feet  by  60  feet  and  are  brought  back  by  poles.  During  the 
last  fiscal  year,  about  300  boats  came  out  of  Holston  Kiver  to  Knoxville.  At  present 
I  cannot  roport  satisfactorily  as  to  the  rafts,  but  hc^  yet  to  receive  further  replies  to 
inquiries.    No  account  is  kept  of  the  rafta. 

Very  respectfully,  your  obedient  servant, 

C.  A.  LOOKB, 

Lieut.  Col.  J.  W.  Bablow,  <  Aatietant  JSngineer. 

CcrpB  of  Engineers, 
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APPENDIX  C  C. 


IMPROVEMENT  OF  THE  OHIO,  MONONOAHELA,  ALLEGHENY,  BIG  8ANDT, 
LITTLE  KANAWHA,  GUYANDOTTE,  AND  BUCKHANNON  BIVERS;  OPER- 
ATING AND  CARE  OF  DAVIS  ISLAND  LOCK  AND  DAM,  OHIO  RIVER; 
LOCK  AND  DAM  NO.  9,  MONQNGAHELA  RIVER,  AND  THE  LOCKS  AND 
DAMS  ON  THE  MUSKINGUM  RIVER;  CONSTRUCTION  OF  ICE-HARBOR 
AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO;  OF  HARBORS  OF  REFUGE 
NEAR  CINCINNATI  AND  AT  THE  MOUTH  OF  THE  GREAT  KANAWHA 
RIVER  AND  OF  LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RIVER. 


BEPOBT  OF  LIEVTENAKT-COLONEL  WILLIAM  E.  MERRILL,  CORPS  OF 
ENOINEERS,  OFFICER  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1887,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Ohio  River. 

2.  Operating  and  care  of  Dav  is  Island  Dam , 

Ohio  River. 

3.  Monongahela  River,  West  Virginia  and 

PennBylvania. 

4.  Operating  and  care  of  lock  and  dam 

No.  9,  Monongahela  River. 

5.  Allegheny  River,  Pennsylvania. 

6.  Dam  at  Herr's  Island,  Allegheny  River. 

7.  Ice-harbor   at  mouth  of  Mnskingnm 

River,  Ohio. 


8.  (Operating  and  care  of  the  locks  and 

damson  i  he  Mnskingnm  Ri  ver^  Ohio. 

9.  Harbor  of  refuge    near   Cincinnati, 

Ohio. 

10.  Harbor  of  refuge  at  mouth  of  Great 

Kanawha  River,  West  Virginia. 

11.  Big  Sandy  River,  West  Virginia  and 

Kentucky. 

12.  Guyandotte  River,  West  Virginia. 

13.  Little  Kanawha  River,  West  Virginia. 

14.  Buckhannon  River,  West  Virginia. 


EXAMINATIONS. 


15.  For  ice-harbor  at  Paduuah,  Kentucky. 

16.  Bar  at  the  mouth  of  Limestone  Creek, 

in  the  harbor  of  May sville, Kentucky. 


17.  Bi^  Hockhocking  River,  Ohio,  from 
its  mouth  to  Coolville. 


United  States  Engineer  Office, 

Cincinnatij  OhiOj  August  30, 1887. 
Sir  :  I  have  the  honor  to  sabmit  herewith  the  annnal  reports  on  the 
works  under  my  charji^e  for  the  fiscal  year  ending  June  30, 1887. 

First  Lieat.  Lansing  H.  Beach,  Corps  of  Engineers,  has  been  on  daty 
under  direction  of  this  office  throaghoat  the  fiscal  year,  and  First  Lieut. 
Cassins  E.  Gillette,  Corps  of  Engineers,  since  April  30, 1887. 

Until  May  6, 18S7,  the  Big  Sandy,  Little  Kanawha,  Guyandotte,  and 
Buckhannon  rivers  were  under  charge  of  Maj.  James  C.  Post,  Corps 
of  Engineers. 

Bespectfnlly^  your  obedient  servant, 

WM.  E.  MERR11.L, 

Lieut.  Vol.  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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C  C  I. 

IMPROVEMENT  OF  THE  OHIO  RIVER. 

The  river  and  harbor  act  of  Augast  5,  1886,  contained  the  follow- 
ing item  in  reference  to  the  Ohio  Jftiver: 

Improving  the  Ohio  River:  Continning  improvement^  three  hundred  and  seventy- 
five  thoasand  dollars;  ont  of  which  sum  thirty  seven  thousand  five  hundred  dollaro 
are  to  he  expended  at  Grand  Chain  in  removing  rocks  and  other  obstructioDs  to  navi- 
gation at  that  locality ;  also  eighteen  thousand  seven  hundred  and  fifty  dollars  may 
be  expended  in  constructing  or  aiding  in  the  construction  of  such  an  embankment  on 
the  south  side  of  the  Great  Miami  River,  near  its  junction  with  the  Ohio,  as  may  be 
necessary  to  confine  the  waters  of  the  Great  Miami  in  great  floods  to  the  general 
course  oi  its  channel  at  or  near  the  Ohio,  to  the  end  that  the  formation  of  the  bar  in 
the  Ohio  River  now  forming  and  bbstmcting  navigation  may  be  arrested ;  also  thirty- 
seven  thousand  five  hundred  dollars,  or  so  much  thereof  as  may  be  necessary,  of  said 
appropriation  shall  be  expended  in  constructing  five  ice-piers,  pursuant  to  the  present 
or  prospective  plans  of  the  Chief  of  Engineers,  at  or  near  the  following  places,  to 
wit :  One  at  Pomeroy,  Ohio ;  one  at  Middleport,  Ohio ;  one  at  Gallipolis.  Ohio ;  and 
one  at  Ironton,  Ohio ;  and  one  at  or  near  Ashland,  Kentucky,  on  the  soutn  side  of  the 
Ohio  River :  Provided,  That  the  Secretary  of  War  is  hereby  authorized  and  directed 
to  obtain,  if  he  can  do  so  without  cost  to  the  United  States,  perpetual  leases  or  con- 
veyances of  the  riparian  rights  of  the  property-owners  at  each  of  said  localities,  in 
the  event  said  ice-piers,  or  any  one  of  them,  shall  be  located  where  there  is  no  im- 
proved landing-place:  And  provided  further,  That  at  localities  where  there  are  ira- ^ 
proved  landings  ne  shall  first  obtain  la  relinquishment  of  wharfage  rights  and  dues  in  ' 
favor  of  water-craft  seeking  protection  from  damage  by  ice ;  and  no  part  of  this  ap- 
propriation shall  be  used  for  such  purpose  until  the  foregoing  conditions  are  complied 
with.  Also,,  out  of  said  appropriation  for  the  Ohio  River  eighteen  thousand  seven 
hundred  and  fifty  dollars  for  removins  obstructions  at  the  mouth  of  Licking  River ; 
also  eleven  thousand  two  hdndred  and  fifty  dollars  for  completing  ice-harbor  at  Four- 
Mile  Bar,  near  Cincinnati;  also  twenty  thousand  dollars,  or  so  much  thei'eof  as  may 
be  necessary,  for  Davis  Island  Dam. 

Daring  the  fiscal  year  the  following  work  was  done  on  the  river : 

BAMS  AND  DIKES. 

Davis  Island  Dam,  5  miles  below  Pittsburgh. — As  the  expenses  of  this 
work  are  now  met  from  the  indefinite  appropriation  for  <^  operating  and 
care  of  canals  and  other  works  of  navigation,"  the  annual  report  on  this 
dam  will  be  found  elsewhere.  For  reasons  that  are  stated  in  full  in  the 
special  report,  it  is  considered  essential  to  make  a  drift-gap  in  this  dam 
for  the  ready  passage  of  the  great  quantity  of  floating  material  that 
comes  down  from  above  and  seriously  embarrasses  the  working  of  the 
apparatus.  The  estimated  cost  of  this  drift-gap,  with  the  bear  trap 
gates  and  masonry  walls,  is  t20,000. 

MerHman  Bar^  9  miles  below  Pittsburgh. — Construction  of  a  guiding- 
dike  nnder  contracts  with  J.  B.  Holbrook,  dated  October  23, 1884,  and 
Stubbs  &  Lackey,  dated  October  31, 1885. 

During  the  year  this  dike  was  extended  1,350  feet  and  finally  com- 
pleted ;  its  full  length  is  2,200  feet. 

There  has  been  expended  on  this  work : 

Oak  timber feet,  B.M..  395,307 

Riprap  stone cnbic  yards..  10,298 

Dnft-bolts pounds..  20,3a> 

Spikes do 497 

Excavation  made cubic  yards..  2,006 

BlacJ^s  Islandy  54  miles  below  Pittsburgh. — Bebuilding  old  dam  to-close 
right-hand  chute,  under  contract  with  Porter,  Tucker  &  Mahan,  dated 
November  4, 1884. 
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The  gap  of  539  feet  remaiuing  unfinished  at  the  end  of  the  last  fiscal 
year  has  been  closed,  and  the  dam  has  been  completed  for  its  full  length 
of  2,634  feet. 

The  following  materials  were  used  in  its  constr action  : 

Oaktimber feet,  B.  M..  366,568 

Hemlock  timber do....  129,670 

Riprap  stone cubic  yards..  15,104 

Drift-bolts pounds..  31,551 

Spikes do.--.  1,727 

Excavation  made cubic  yards..  337 

Broum^s  Island^  63  miles  below  Pittsburgh. — Repairs  of  dam  under  con- 
tract with  Porter,  Tucker  &  Mahan,  dated  November  4, 1884. 

The  repairs  of  this  dam,  which  consisted  chiefly  in  adding  a  timber 
apron  and  a  protection  of  riprap  to  prevent  scour  on  the  lower  side  of 
the  work,  have  been  completed. 

The  following  materials  have  been  expended  on  this  work : 

Oak  Timber feet,B.  M..  38,771 

Riprap  stone cubic  yards..     2,162 

DriftrboItA  and  spikes pounds..     2,'662 

Brush cords..  33.7 

Gravel cubic  yards..     1,161 

Wheeling  Island,  91  miles  below  Pittsburgh. — Construction  of  dam  500 
feet  long  to  close  chute  behind  Wheeling  Island ;  under  contract  with 
I.  Y.  Hoag,  jr.,  dated  December  1,  1884. 

This  work  has  been  completed,  the  total*amount  of  material  expended 
being  as  follows  : 

Oaktimber feet,B.  M..  534,229 

Riprap  stone cubic  yards..     18.055 

Drift-bolts i^ pounds..    49,483 

Spikes do 11,008 

Excavation  made cubic  yards..      6,252 

Captina  Islandj  107  miles  below  Pittsburgh.— B^lhnMing  old  dam  to 
close  left-hand  chute ;  under  contracts  with  John  B.  Holbrook,  dated 
October  22, 1884,  and  Stubbs  &  Lackey,  dated  October  31, 1885. 

This  dam  has  been  completed  for  its  full  length  of  2,000  feet. 

The  following  materials  have  been  expended : 

Oaktimber feet,B.M..  263,444 

Hemlock  timber do....  100,488 

Riprap  stone cubic  yards..  18,38d 

Drift-bolts pounds..  17,055 

Spikes do 1,850 

Brush cords..  60.7 

Excavation  made cubic  yards..  730 

Fish  CreeJc  Island^  112  miles  below  Pittsburgh.— IRebmlAing  old  dam 
to  close  left-hand  chute ;  under  contracts  with  John  B.  Holbrook,  dated 
October  22,  1884,  and  Stubbs  &  Lackey,  dated  L  ctober  31, 1885. 

This  dam  has  been  completed,  with  a  total  length  of  1,800  feet. 

The  following  materials  have  been  expended  in  its  construction : 

Oak  timber *. feet,B.  M..  220,362 

Hemlock  timber do....  68,400 

Riprap  stone cubic  yards..  13,077 

Drift-bolts pounds..  16,196 

Spikes do....  521 

Brush cords..  91 

Excavation  made cubic  yards..  1,236 

Three  Brothers  Islands,  157  miles  below  Pt««&ttr^A.— Construction  of 
dam  from  the  West  Virginia  shore  to  the  head  of  the  Middle  Brother 
to  close  the  chutes  between  the  left  bank  and  the  Upper  Brother,  and 
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l>etweeu  tbe  Upoer  and  Middle  Brother ;  under  contract  with  J.  F. 
King,  dated  October  23,  1884. 

The  timber  work  of  this  dam  was  reported  as  complete  on  June  30, 
1886.  During  the  year  since  that  date  the  necessary  ballast  has  been 
added,  and  the  work  is  now  complete,  with  a  total  length  of  2,900  feet. 

MATERIALS  EXFIENDED. 

Oak  timber feet,B.M..  356,724 

Oak  timber  in  place  of  hemlock do ... .  117,  VMy 

Riprap  stone cubic  yards..  1)3,368 

Drift-bolts pounds..  33, 68:^ 

Spikes ....do....  4,100 

Excavation  made cubic  yards..  625 

Sand  Creek  Bar,  220  miles  below  Pittefcttrz/fc.— Construction  of  a  guid- 
ing dike  to  deepen  the  channel  over  a  shoal  about  a  mile  below  the 
mouth  of  Sand  Creek,  under  a  contract  with  J.  C.  Graham^  dated  Octo- 
ber 27,  1884. 

This  work  has  been  finished  by  adding  the  necessary  ballast,  and 
completing  the  paving  of  the  top  surface.  Its  total  length  is  1,485  feet, 
and  the  following  materials  were  expended  in  its  construction : 

Oak  timber feet,  B.M..  381,540 

Riprap  stone cubic  yards..     14,427 

Drift-bolts  and  spikes pounds..    23,727 

Excavation  made cubic  yards..  306 

Eight  Mile  Bar,  453  milea  below  Pitt8burgh.^Constvnctiou  of  a  guiding- 
dike  from  the  Kentucky  shore,  in  order  to  deepen  the  water  on  this  bar; 
under  contract  with  J.  J.  Shipman,  dated  November  28, 1884. 

This  dike  has  also  been  completed,  its  total  length  being  2,400  feet. 

The  following  materials  have  been  expended : 

Oak  timber feet,B.M..  698,420 

Biprap stone cubic  yards..     2:^,224 

Drift-bolts  and  spikes pounds..    52,357 

Excavation  made cubic  yards..      .    196 

The  efifect  of  this  dike  has  been  to  deepen  the  shoal  water  at  its  site, 
but  boats  are  still  troubled  by  shoal  water  above  the  dike.  As  the 
river  in  this  vicinity  has  an  abnormal  low-water  width,  it  is  evident  that 
one  or  more  dikes  will  be  needed  at  points  higher  up,  before  this  sec- 
tion of  river  will  be  in  a  satisfactory  condition. 

Rising  Sun  Bar,  502  miles  below  Pittsburgh. — Construction  of  a  dike, 
just  above  the  town  of  Rising  Sun,  in  order  to  force  the  low-water  chan- 
nel away  from  the  right  bank,  and  thus  create  a  new  low-water  chan- 
nel, coinciding  with  high -water  channel^  under  contract  with  Kirk  & 
Co.,  dated  October  22,  1884. 

This  dike  was  completed  during  the  year  1886,  and  has  fully  accom- 
plished the  purpose  for  which  it  was  built.  Its  length  is  2,700  feet,  and 
the  following  materials  were  used  in  its  construction : 

Piles number..  1,370 

Brash cords..  7,996 

Riprap  stone cubic  yards..  21,107 

Oak  timber feet,B.  M..  342,993 

Drift-bolts pounds..  25,866 

Spikes do..,.  1,050 

Bolts,  nats,  and  washers do..-.  2,464 

Ezcavation  made ^ cubic  yards..  225 

Hitherto  the  upper  crossin*?  at  Rising  Sun  has  been  the  first  place  to 
get  shallow  after  the  spring  floods,  and  boats  have  usually  stuck  on  this 
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bar  when  they  could  cross  with  ease  all  other  bars  below  CinciDuati. 
After  a  month  or  two  of  low  water^  the  channel  at  this  i)oint  always 
deepened,  and  ultimately  became  better  than  at  many  other  places. 
Since  the  completion  of  the  dike  the  conditions  have  entirely  changed, 
and  Bitting  Sun  Bar  has  ceased  to  control  the  higher  stages  of  low- water 
navigation. 

Middle  of  Grand  ChaiUj  946  miles  below  Fittsburgh. — Construction  of 
a  third  dike  from  the  Illinois  shore,  intermediate  between  the  other  two,  ' 
in  order  to  force  the  channel  from  the  main  body  of  rocks  which  lie 
along  this  shore :  under  contract  with  I.  Y.  Hoag,  jr..  dated  December  1, 
1884. 

The  substructure  of  this  dike  has  been  built  to  a  length  of  1,598  feet, 
and  the  superstructure  has  been  added  for  a  length  of  1,*228  feet.  The 
dike  when  completed  will  be  3,000  feet  long. 

The  following  materials  have  been  exi)ended  to  date: 

Ottk  timber feet,B.  M..  420,865 

Biprap  stone cable  yards..  16,4^ 

Drift-bolts poands..  89,677 

Brush conls..  1,083 

Excavation  made cubic  yards..  'M 

BEMOVING  BOCKS  AT   GBAND  CHAIN. 

Under  the  allotment  of  t37,500  from  the  appropriation  for  improving 
the  Ohio  River,  made  by  the  act  of  August  6, 1886,  a  contract  was  en- 
tered into  on  December  6, 1886,  with  the  Crescent  City  Wrecking  Com- 
pany of  New  Orleans,  La.,  for  the  removal  of  rock  obstructions  at  the 
Grand  Chain. 

Owing  principally  to  the  high  stage  of  the  river,  work  under  this  con- 
tract was  not  begun  until  May,  1887.  The  method  adopted  by thecon- 
tractors  is  to  break  up  the  projecting  points  of  the  ledge  by  surface 
blasting,  and  to  remove  the  debris  by  dredging. 

At  the  close  of  the  year  897.2  tons  of  rock  had  been  removed  from 
the  channel  opposite  the  upper  dike. 

ICE-PIEBS. 

Under  the  allotment  made  in  the  river  and  harbor  act  of  August, 
1886,  surveys  were  made  at  each  of  the  localities  named  in  the  act  and 
sites  were  selected  tt)r  the  construction  of  ice-piers.  Eelinquishment  of 
wharfage  rights  and  dues  in  •  favor  of  water-craft  seeking  protection 
from  ice  were  obtained  at  Pomeroy,  Middleport,  Gallipolis,  and  Iron- 
ton  ;  but  as  the  papers  submitted  were  not  considered  snfBciently  formal 
by  the  Department  of  Justice  they  were  returned  with  request  that 
formal  deeds  of  relinquishment  be  prepared  and  again  submitted  for 
approval.    The  preparation  of  such  deeds  is  now  in  progress. 

At  Ashland  it  was'  found  impossible  to  obtain  the  necessary  Relin- 
quishments in  favor  of  water-craft  seeking  protection  from  ice,  and  the 
project  of  ice-piers  at  this  locality  was  therefore  abandoned. 

BEMOVING  OBSTBITCTIONS  AT  MOTTTH  OF  LICKING  BIVBB. 

In  my  last  annual  report  it  was  recommended  that  the  allotment  of 
$18,750,  made  for  this  work  by  act  of  August  6, 1886,  be  withheld 
awaiting  further  appropriations,  in  order  that  a  greater  amount  of  work 
might  be  included  in  one  contract,  and  thus  the  aggregate  cost  of  the 
improvement  might  be  reduced;  but  as  no  further  appropriation  was 
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made  in  1887,  it  has  been  deemed  advisable  to  expend  the  available 
funds  by  beginning  at  the  upper  end  of  the  shoal  in  the  Licking  Hiver 
and  removing  a  portion  of  the  rock  bar,  completing  the  proposed  chan- 
nel as  far  as  practicable  toward  the  Ohio  Biver. 

Proposals  for  this  work  were  solicited  by  advertisement  dated  May 
26,  to  be  opened  on  July  6, 1887. 

GREAT  MIAMI  EMBANKMENT,  489  MILES  BELOW  PITTSBURGH. 

The  object  of  this  embankment,  as  stated  in  the  river  and  harbor  act 
of  August  5, 1886,  is  to  confine  the  waters  of  the  Great  Miami  in  great 
floods,  "to  the  end  that  the  formation  of  the  bar  in  the  Ohio  River  now 
forming  and  obstructing  navigation  may  be  arrested." 

I  am  unable  to  identify  the  bar  referred  to  in  the  above  quotation, 
nor  do  I  see  how  the  anticipated  effect  could  be  produced  on  any  bar  in 
this  vicinity.  The  only  apparent  use  of  this  embankment  is  to  protect 
the  town  of  Lawrencebnrgh  from  inundation. 

As  the  track  of  the  Lawrencebnrgh  branch  of  the  Cincinnati,  Indian- 
apolis, Saint  Louis  and  Chicago  Railroad  already  acts  as  a  levee  against 
moderate  floods,  it  is  proposed,  in  co-operation  with  the  city,  to  raise 
this  track  to  a  height  of  3  feet  below  the  high  water  of  1884;  the  avail- 
able funds  will  not  permit  the  construction  of  a  higher  embankment. 

Negotiations  to  this  end  are  still  pending,  but  it  is  believed  that 
work  will  be  begun  before  the  end  of  the  calendar  year. 

CONSTRUCTION  OF  LBYEE  AT  JEFFERSONYILLE,  INDIANA. 

The  additional  work  required  for  the  proper  drainage  of  the  area  in- 
closed by  this  levee  was  finished  and  the  work  completed  in  August, 
1886.  This  levee,  which  is  built  along  the  river  front  of  the  town  of 
Jeffersonville,  has  a  total  length  of  5,818  feet,  and  is  2  feet  above  the 
flood  of  1884,  the  highest  ever  known  at  this  locality. 

DREDaiNG. 

Owing  to  the  late  date  of  the  passage  of  the  river  and  harbor  act  of 
1886,  and  to  the  extensive  repairs  required  upon  the  dredges  and  dump- 
scows,  which  had  lain  idle  since  the  close  of  operations  in  1884,  it  was 
impracticable  to  begin  the  work  of  dredging  until  the  11th  of  October, 
and  work  had  to  be  suspended  on  November  15  on  account  of  high 
water,  thus  leaving  but  a  little  over  one  month  for  actual  work.  At 
the  close  of  operations  the  dredges  were  taken  to  winter  quarters  in 
the  mouth  of  the  Muskingum  River. 

The  following  is  a  statement  of  the  season's  work : 

Mustapha  Island,  194^  milea  below  Pittsburgh. — The  improvement  at 
this  point  consisted  in  widening  and  straightening  the  channel  by 
dredging  the  point  of  the  island  bar  at  the  head  of  the  chute  on  the 
Ohio  side.    This  work  was  not  completed,  owing  to  high  water. 

Excavation  made  October  11  to  October  28  and  November  10  to 
November  15,  23,026.6  cubic  yards. 

Seven  large  rocks,  weighing  a  total  of  20.7  tons,  and  two  snags  were 
also  removed  by  the  dredges  at  this  point. 

Newberry  Bar^  193J  miles  below  Pittsburgh. — ^The  work  of  removing  a 
lump  in  the  channel  at  this  place  was  begun  on  October  28,  the  water 
being  too  low  for  work  at  Mustapha,  and  was  continued  until  Novem- 
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ber  10,  when  work  was  again  resomed  at  the  latter  point.  This  work 
is  incomplete  and  will  require  additional  dredging  in  1887. 

Excavation  made  October  28  to  November  10,  23,827.5  cabic  yards. 
Fise  rocks  were  also  removed,  aggregating  a  weight  of  13  tons. 

The  following  tablei^  show  the  amount  and  cost  of  dredging  opera- 
tions for  the  season  of  1886  : 

DREDGES  IN  COMMISSION,  1886. 

Time  at  work :  I>»y»- 

Dredging  gravel 33 

Removing  rocks  and  logs 2 

Total 35 

Time  lost : 

Traveling 7 

Accidents 2 

High  water 7 

Sundays 9 

Total 25 

Total  in  commission 60 

Gravel  excavated  per  day  of  work cnbic  yards..  1, 419. 9 

Gravel  excavated  daring  the  season do 46, 855. 0 

Large  rocks  removed  (namber,  12) tons..  33.7 

Logs  removed  (number,  2) do...  2.5 

Equipment : 

Per  day  in  commission $8.21 

Per  day  of  work 14.06 

For  the  season 492.33 

Towing : 

Per  day  in  commission 46.77 

Per  day  of  work 80.01 

For  the  season 2,806.0i 

Repairs : 

Per  day  in  commission 1.17 

Per  day  of  work 2.01 

For  the  season 70.50 

Salaries : 

Per  day  in  commission 41.87 

Perday  of  work 71.77 

For  the  season 2,512.25 

Total : 

Perday  in  commission 98.02 

Perday  of  work 168.00 

For  the  season '. 5,881.10 

DREDGES  OUT  OF  COMMISSION,  1886. 

D»y8. 

In  ordinary 255 

Annual  repairs 1 40 

Total 305 

Cost: 

Salaries  in  ordinary $1,236.75 

Towing,  fuel,  etc 822.70 

Total  in  ordinary $2,059.45 

Salaries  during  annual  repairs 2,025.08 

Annual  repairs 4,754.04 

6,779.12 

Total  out  of  commission 8,838.57 

Per  day  out  of  commission 28.98 

Pet  day  in  ordinary 7.77 
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COST  OF  WORK,  INCLUDING  ALL  BXPBNDITURK8  DURING  1886. 

Dredging |13,87a&5 

Removing  rooks  and  logs 641.12 

Total 14,719.67 

Cost  per  nnit : 

Per  cnbic  yard  gravel  excavated 294. 

Per  day  in  commission 245.33 

Per  day  of  work 420.56 

October  and  November,  1886. 


5 

5 

Place 

i. 

2 

Bocks 
and  logs. 

Expenditures. 

1 

1 

O 

1 
1 

«D 

1 

Total  for 
1886. 

1M| 

Head  of 
taphalal 

$9,252.87 

$420.56 

$9, 252. 37 

9 

23.2 

420.56 

193^ 
1931 

Foot  of  Ne^ 

4 

4,626.18 

4,626.18 

Bar. 
...do 

Total 

5 

18.0 

420.56 

420.56 

'3546.&S5:L419.0 

29.4   li 

86.2 

13,878.56  S41. 12 

14, 719. 67 

1 

SNAGGING. 

After  the  funds  appropriated  by  the  act  of  August  5  became  availa- 
ble for  expenditure,  the  snag-boat  E.  A.  Woodruff  was  put  in  order  for 
the  season's  work,which  was  begun  on  September  23.  The  boat  worked 
over  the  river  from  Cincinnati  to  Louisville,  thence  to  Pittsburgh,  thence 
to  the  head  of  Grassy  Flats,  118  miles  below  Cincinnati,  and  thence  to 
the  mouth  of  the  Kentucky  Eiver,  where  she  went  into  winter  quarters 
on  December  6.  The  total  distance  traveled  during  the  season,  in- 
cluding the  minor  trips  made  while  on  the  above-mentioned  routes, 
was  1,575  miles. 

Two  hundred  and  thirty-one  snags,  27  large  rocks,  and  19  wrecks 
removed  during  the  season. 

Among  the  wrecks  the  most  notable  were  those  of  the  steamers 
Potomac^  Emma  Oraham^  and  Condor j  at  and  near  Pomeroy,  Ohio,  and 
that  of  the  steamer  Dtwmai  at  Grassy  Flats,  19  miles  above  Louisville. 

Among  the  larger  snags  removed  may  be  mentioned  one  at  Twelve- 
Mile  Island,  80  feet  long  and  6  feet  in  diameter,  weighing  101  tons ; 
one  at  Aurora,  Ind.,  75  feet  by  8  feet,  weighing  90  toiis ;  and  one  at 
Mason  City,  Ind.,  90  feet  by  6  feet,  weighing  80  tons. 

For  the  eflfect  of  Government  work  on  the  Ohio  Kiver  in  reducing 
rates  of  freight  and  insurance,  I  refer  to  the  annexed  letter  from  S.  F. 
Covington,  Esq.,  one  of  the  leading  underwriters  of  Cincinnati,  and  an 
authority  on  such  subjects. 

As  questions  have  been  asked  this  office  as  to  theeflfectof  low  water 
and  of  ice  on  the  commerce  of  the  Ohio  River  below  Louisville,  the  an- 
nexed letters  from  Col.  W.  W.  Hite,  president  of  the  Louisville  and 
Evansvillc  Packet  Company,  and  from  Capt.  F.  Hopkins,  president  of 
the  Evansville,  Paducah  and  Cairo  Packet  Company,  are  submitted  in 
reply  to  such  questions. 
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ESTIMATE. 

As  no  action  was  taken  on  my  last  year's  estimate,  it  is  again  sub- 
mitted. The  estimate  for  the  Falls  of  the  Ohio  has  l^een  furnished  by 
Msg.  Amos  Stickney,  Corps  of  Engineers,  who  has  charge  of  this  work, 
although  the  funds  expended  on  it  are  drawn  from  the  general  appro- 
priation for  the  improvement  of  the  Ohio  River.  For  information  on 
this  subject;  reference  is  made  to  Maj.  Stickney's  report. 

The  estimate  for  the  improvement  of  the  Ohio  is  therefore  as  fol- 
lows: 

Dams  and  dikes 1888,000 

Drift  gap  in  Dayis  Island  Dam 20,000 

Obetrnctions  in  mouth  of  Licking  River ', 56,250 

Falls  of  the  Ohio  River 30,000 

Snagging 25,000 

Dredging ; 16,500 

Removing  rocks 5,000 

Office  expenses,  inspection,  engineering,  and  contingencies 35, 500 

Total 1.076.260 

Money  statement 

Joly  1, 1886,  amount  available $53,822.05 

Amount  appropriated  by  act  approved  August  5,  1886 375, 000. 00 

1428.822.05 

November  16, 1886,  allotted  for  improving  Falls  of  the  Ohio, 
to  be  accounted  for  by  Maj.  A.  Stickney,  Corps  of  En- 
gineers   - 20,000.00 

July  1, 1887,  amount  expended  duriug  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,1886 184,122.77 

July  1, 1887,  outstanding  liabiUties 25,784.91 

229,907.68 

July  1, 1887,  amount  available 198,914.37 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 1,076, 250.  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Ah$traei  of  praposaU  for  constructing  a  derJced  flat-boat  for  $ervice  with  the  Ohio  Eiver 
dredgeSj  opened  September  17, 1886. 


No. 

Biddi»r8. 

Amount 

1 
2 

■Tohn  V  Kins  & Bro... « 

$1,283 

EUm  Shier         

1.876 

Tl 
29,1 

Abet 

le  contract  was  awarded  to  John  F.  King  &  Bro.,  and  was  executed  Se 
886. 

ptember 
Ohio  and 

ract  of  proposals  for  towing  in  connection  wiih'  the  United  States  dredges 
Oswego,  opened  September  20,  1886. 

Na 

Bidden. 

Tow-boat  offered. 

Price  per 
day. 

Little  Andy  Falton 

$S4.60 

■n    A    Tlftviii 

Pat.  HcLanehlin 

85.00 

T   14    HawaII 

J.M  Boweir        

40.00 

P  J  r!ftnehart        

Katie  Tiramondfl 

45.00 

Iron  Cliff 

4B.0O 

The  contract  was  awarded  to  the  Falton  Tow  boat  Company,  and  was  ezeoated 
September  29, 1886. 


Digitized  by 


Google 


1790     REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 
Ahatraot  ofproposaUfor  orib  extension  at  Davie  Island  Dam,  opened  October  16,1886. 


2fo. 


Bidders. 


Jnmes  S.  Bonth 

J.  J.  Shipman  &Co 

Water  and  Oae  Works  Constraotion 

Company 

John  F.  King 

I.  V.  Hoaff,rr. 

Harrold  McDonald 

Booth  &  Flinn 


I. 
•■■^ 

-I 


t20 
19 

18 

20 
22 
25 


El 


$80 
19 

25 

24 
30 


$.75 
1.24 

1.45 
1.83 
1.65 
2.46 

aoo 


Z'6 


$4.00 
4.50 

8.75 
6.00 
5.00 
4.50 
7.00 


it 


$0.60 
.40 

.49 

.50 

.49 

2.00 

1.00 


4 
4 

? 

6 

4 


Pi 

I 


CU, 
4i 

10 

10 

5 

6 

4 


Aggregate. 


$2,485,36 
8,025.96 

3,345.86 
3,350.66 
8,631.20 
5.514.84 
6,806.16 


The  coutraot  was  awarded  to  James  S.  Roatb,  and  was  executed  October  26, 1886. 


Abstract  of  proposals  for  filling  and  paving  behind  lock  wall  at  Davis  Island  Dam.  opened 

October  19,  1886. 


Na 

Bidders. 

Earth  filling, 
8,000  onbio 
yards,  pw 
cnbic  yaid. 

Cinder  filling, 
8,000  oabic 
y*':ds,per 
cnbio  yard. 

Faving  252 

squares,  per 

sqaare. 

.Agggrogato 

with  earth 

filling. 

Aggregate 

with  cinder 

filUng. 

F.  Gwinner 

Harrold  &  BicDonald .... 

James  S.  Bonth 

Water  and  Oas  Works 
Constmctini;  Company . 

Martin  Dougherty 

John  J.  Shipman  &  Co  .. 

Watson  &  Sproat 

I.  V.  HoaK,jr 

$0.60 
.79 
.50 

.60 
.76 
.60 
.63 
.76 
1.50 
1.25 

$16.00 
11.50 
25.00 

19.00 
15.00 
22.00 
26.25 
26.00 

laso 

20.00 

$8,032 
9.218 
10,300 

9,588 
9,780 
10,264 
11,655 
12. 552 
16,662 
17,308 

$6.*46' 

.60 
.75 
.59 

$9,500 

9,588 
9,780 
10,264 

John  F.King 

1.50 

16,663 

10 

Booth  Sl  Flinn 

The  contract  was  awarded  to  F.  Gwinuer,  and  was  executed  October  27, 1886. 


Abstract  of  proposals  for  removing  rocks  from  cJiannel  at  Grand  Chain,  opened  October  26, 

1886. 


No. 

Bidders. 

Per  ton. 

1 

C.  Arthar  Cole  

$4.40 

'^ 

Crescent  Cit7  Wrockhifir  Corananv 

4.85 

3 

I.  V.  Hoag,Jr 

12.00 

4 

Edward  11.  Lowe 

13.26 

T 

cut 

Abi 

be  contract  was  awarded  to  the  Crescent  City  Wrecking  Company,  and 
ed  December  6,  1886. 

was  exe- 
February 

tract  of  proposals  for  lock-gate  engines  for  use  at  Davis  Island  Dam,  opened 

28,  1887. 

No. 

Bidders. 

Amount. 

1 

John  G.  Fritsch 

$2,646 

? 

Thomas  Carlln's  Sons 

2,873 

Tbe  contract  was  awarded  to  John  G.  Fritsch,  atid  was  execated  Marcb  4,  1867. 
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Abstract  of  proposaU  for  towing  in  connection  with  United  States  dredges  Ohio  and  Oswego, 

opened  May  lA,  18b7, 


No. 


Bidden. 


Bate  per 
day. 


Stephen  D.  Dftvis. . . 
John  Burett  A  Son. 


$40 
45 


The  contract  was  awarded  to  Stephen  D.  Daris,  and  was  executed  May  31, 1887. 


Abstract  of  contracts  for  improving  Ohio  Siver,  in  force  during  the  fiscal  year  ending  June 

30,  1887. 


ContractoTS. 


Stabbe  A  Laokey  . . . 

Porter,  Tuoker  4c  Mahan , 
Do 

I.V.Hoag,jr 

Stabbe  ^Lackey 

Do 

JohnF.  King 

JohnC.  Graham 

John  J.  Shipman 

Do 

Klrk&Co 

I.V.  Hoagjr 

John  G.  Friteoh 

N.  W.Tucker , 

John  F.  King  Sc  Bro 

Fnlton    Tow-boat  Com- 
pany. 
James  S.Ronth 

F.  Gwianer 

Creeoent  City  Wrecking 

Company. 
JohnG.  B^tsoh 

Stephen  D.  Davis 


ImproTement. 


Dike  at  &f  errtman  Bar . 

Dam  at  Black's  Island . 

Bepair  of  dam  at 
Brown*8  Island. 

Dam  at  Wheeling  Isl- 
and. 

Dam  at  Captina  Isl- 
and. 

Dam  at  Fish  Creek 
Island. 

Dam  at  Three  Broth- 
ers' Island. 

Dike  at  Sand  Creek 
Bar. 

Dike  at  Bight  Mile 
Bar. 

DikeatFoorMUeBar 

Dike  at  Bising  Sun 

Bar. 
Dike  at  Grand  Chain. 

Wrecking  hook  for 

snag-bMtt. 
Placing  riprap  stone 

at  Day  is   Island 

Dam. 
Decked  flat-boat  for 

use  with  dredges. 
Tow-boat  for  serrice 

with  dredges. 
Crib -work  at  Davis 

Island  Dam. 
Grading  and  paving  at 

Davis  Island  Dam. 
Bemoving  rocks  at 

Grand  Chain. 
Gate  engines  for  oper- 
ating  gat^es,  Davis 

Island  Dam. 
Tow-boat  for  service 

with  dredges. 


Date. 


Oct.  81,1885 
Nov.  4,1884 
Nov.    4,1884 

Dec.     1.1884 

Oct    31,1885 

Oct.    31,1885 

Oct.    23,1884 

Oct.    37,1884 

Nov.  28.1884 

Nov.  28,1884 

Oct    28.1884 

Deo.    1.1884 

June    0, 1886 

July  15,1886 

Sept  29, 1886 
Sept  29, 1886 
Oct  26,1886 
Oct  27,1886 
Dec.  6,1886 
Mar.    4,1887 

May  81.1887 


To  expire. 


Aug.  81, 1886 
Dec.  81,1883 
Dec.  81,1885 

Dec.  81,1885 

Aug.  31,1886 

Aug.  81, 1886 

Dec.  31,1883 

Deo.  31.1885 

Dec.  31,1885 

Dec.  31,1885 

Dec.  31,1886 

Dec.  81,1885 

July    8,1886 

Oct   15.1886 

Oct  1, 1886 
Dec.  31,1886 
Dec.  81,1886 
Dec.  31,1886 
Dec.  81,1887 
May    3,1887 

Dec.  31,1887 


Bemarks. 


Extended  to  June  80, 

1887.  and  completed. 

Do. 

Do. 

Extended  to  Aug.  81, 

1886,  and  completed. 

Extended  to  Deo.  1, 

1886.  and  completed. 
Extended  to  June  80, 

1887,  and  completed. 
Extended  to  Deo.  81, 

1886,  and  completed. 
Extended  to  June  80, 

1887,  and  completed. 
Extended  to  Deo.  1, 

1886,  and  completed. 
Extended  to  July  1, 

1887. 
Completed. 

Extended  to  Dec  1, 

1887. 
Extended  to  Sept  80, 

1886,  and  coinpleted. 
Abandoned.     8 1  o.n  e 

purchased  in  open 

market 
Extended  to  Nov.  10, 

1886,  and  completed. 
Completed. 

Extended  to  Apr.  23. 

18^,  and  completed. 
Extended  to  Aug.  81, 

1887. 


Extended  to  May  28, 
1887,  and  completed. 
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COMMERCIAL  STATISTICS. 

Coal  ahipnhents /ram  PiiUlmrgh,  hy  Ohio  River ,  during  the  fiscal  year  ending  June  30, 1887, 
prepared  hy  CapU  William  Evans. 


To  Cincinnati. 

Bashela. 

To  Lonisviilow 

Date. 

Trips, 

Coal 
boata. 

Coal 
barges. 

Fnel 
flats. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Pnel 
flata. 

BnBhels. 

1886. 
July 



Aaffnat 

14 

1 

12 

128 

5 
5 

1, 810, 000 
40,000 

4 

48 

2 

584,000 

September 

October 

November 

December 

1887. 

Jannary 

Febrnary 

March... 

51 
22 

14 
15 
21 
89 
23 
23 

30 
6 

2 
15 
16 
15 

0 
14 

481 
253 

172 
153 
285 
441 
271 
267 

29 

5 
5 
4 
6 
5 
3 

6,814.000 
8,036,000 

2,149,000 
2,260,000 
8, 214, 000 
5,704^000 
3.586,000 
8,562,000 

64 
28 

25 
25 
80 
■55 
32 
27 

230 

122 

lU 
110 

91 
258 
128 

82 

356 
161 

145 
142 
230 
834 
225 

913 

47 
13 

22 
82 
9 
41 
84 
16 

10,236,000 
5,033,000 

4,690,000 
4,696,000 
5,041,000 
11.016^000 
6,057,000 
4,575,000 

ADiil 

fifiy. 

Sme:!;.;.  ..I.. 

Total 

Grand  total . 

223 

110 

2,401 

67 

82,165,000 

280 

1.144 

1,854 

216 

51,827.000 
83,993.000 

» 

Ool.  Sidney  D.  Maxwell,  superintendent  of  the  Cincinnati  Ohamber 
of  Commerce,  in  his  laat  annual  report  gives  a  fUU  exhibit  of  the  river 
commerce  of  Cincinnati,  from  which  the  following  tables,  showing  the 
principal  items,  have  been  compiled: 

Biver  commeroe  of  Cincinnati  for  the  year  ending  August  31, 1886. 


Articles. 


Receipts. 


Alcohol barrels. 

Ale,  beer,  and  porter do... 

Apples,  green do... 

Beans boshels. 

Boef pounds. 

Boots  and  shoes cases 

Bran,  middlings,  etc tons. 

Broom-oom pounds. 

Butter tubs,  flrkuis,  etc. 

Candles boxes. 

Castings tons 

Cattle    head 

Cement  and  plaster barrels 

Cheese boxes 

Cider barrels, 

Coffee bags 

Cooperage pieces 

Com bushels 

Com  meal barrels 

Cotton w bales.. 

Crockery packages. 

Eggs cases  and  barrels. 

Fish bnrrels. 

Fi  sh kegs  and  ki  ts . 

Flour barrels. 

Fruit,  dried busheld. . 

Furniture packages 

Glass,  window boxes 

Glassware packages 

Hardware do.. 


15, 371 
82,074 


120,005 


74, 102 
'43,173  I 


Shipments. 


To 

New  Or- 
leans. 


045 

1,088 

208 

238,050 

165 

3 


4,508  ' 


79 

612 

368 

140 

130 

66 

377 

88 

8,678 

18 

44 

21 

1,662 

35 

l,2y7 
07 
4,908 
1,440 
10,008 
1,008 


To  other 
down- 
river 
ports. 


66 

1,881 

12,697 

974 

18,160 

11,456 

37 

1,250 

158 

062 

425 

910 

1,899 

2,187 

697 

8,666 

490 

5.866 

281 

C60 

1,919 

30 

2,200 

5.808 

7, 851 

l,n8 

11,691 

2,  58,1 

31,206 

39, 912 


To 

up-river 

ports. 


Total. 


117 

0,760 

922 

1,888 

4,510 

11,324 

321 

47,960 

33 

976 

103 

319 

21,128 

4,176 

187 

12,902 

212 

30,863 

1,051 

2,587 

1,178 

2d0 

464 

1.846 

41,213 

3,781  . 

10,  S44  i 

710 

5,809 

17, 313 


183 

12,676 

96,909 

2.670 

280,710 

22,  M5 

361 

40,230 

270 

2,5?4<» 

988 

16.740 

55,231 

6,431 

1,111 

21,600 

9,380 

155,772 

1,376 

77,870 

4,759 

816 

2,699 

8*043 

54,808 

8,016 

26,843 

4.739 

48,038 

&6,283 
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Biver  commerce  of  Cincinnati  for  the  year  ending  August  31, 1886 — Coutinued. 


Artidea. 


hS^V.V.V.V. 

Hoffprodact : 

Bacon 

Balk...  .. 

Hans 

Lull 

Pork. 


bales. 

.namber. 

..  pounds. 

do... 

do... 

do... 

.barrels. 


Hogi bead. 

Bonca  do... 

Iron  and  steel tone. 

Iron:  * 

Ifannikotared do... 

Pi« do... 

\wbitfe ..pounds. 

.  bandies. 
...boxes. 
..barrels. 

Malt bushels. 

MaBofiictaTBa pieces. 

Hercbandiae,  aandry tons. 

Mohnars  ^ barrels. 

Nalto kees. 

rrels. 


Naval  atorM barrel 

Data bushels. 

Oil barrels. 

Onknia barrels  and  sacks. 

Pcanvto bags. 

Petrdleam 2 1 barrels. 

Potataea do... 

Bopa,  twine,  etc packages. 

Rye bushels. 

Salt barrels. 

g««U»Maa bags. 

Stisep  bead. 

" boxes. 


Soap.. 

Standi. 

Sugar.. 

SUJFBT. 


.do. 
.hogsheads. 
barrels. 


Leaf hogsheads. 

Leaf caaea  and  bales. 

KannfactDred packages. 

Tinefcar ^ barrels. 

Wheat bushels. 

WIAaky .." barrels. 

Wine  and  liqaors do... 

Wise  and  liqoora baskets  and  boxes. 

Wool .: ^ bales. 


Becelpts. 


21,843 


30,585 


6,398 
11, 211 


22,936 
366,080 


33,229 

56,' 479 
9,893 
19,280 


164,208 

"m'tso 


1,816 
2,653 

24,616 


132,574 
87,795 


Shipments. 


To 
New  Or- 

leans. 


412 


83,870 

10,500 

443,840 

21,450 

813 

12 

K2 

827 


7,776 
6 


2.975 

3,440 

26 

37,217 


6,302 

741 

90 

161 

2,684 

2,016 

135 


800 
47 


24,008 
22,240 


544 

9 

78 

1,725 


2,956 
241 
566 


To  other 
down- 
river 
ports. 


1,460 

506,280 

90,250 

129,880 

451,916 

184 

1,031 

416 

3,867 


532 

210, 430 

770 

294 

3,349 

21,251 

1,209 

12, 261 

2,419 

1G5, 762 

58 

2,416 

8,284 

387 

913 

12,703 

2,005 

8,591 

11,688 

63,227 

2,434 


22, 403 

15,292 

32 

7,536 

2.016 

677 

8,831 

4,195 

6,600 

6,266 

230 

1,603 

361 


To 

up-river 

ports. 


8,205 
9,510 

3,399,810 

755,080 

478,825 

852,340 

541 

7,940 

567 

282 


231,485 
1,847 

576 
9,259 
8,833 

874 
9,107 
2,035 
1,815 

259 
2,390 
4,894 

262 
4,627 
1,056 
9,269 
2,198 
3,541 

586 
8,668 
45 
10,566 
8,196 
24 
9,050 

168 

362 

8,337 

3,208 

33,322 

8,126 

253 

1,688 

1,842 


TotaL 


80,843 
10,070 

8,989,460 

855,880 

1, 052, 045 

1,325,706 

1,488 

48,568 

1,106 

4,976 

6,398 

12,246 

449,690 

2,623 

870 

10,608 

30,084 

4,558 

24,817 

28,315 

560,864 

317 

11, 108 

42,148 

729 

62,180 

25^836 

33,470 

10.924 

15,129 

218, 821 

11, 149 

84,775 

56,967 

•   45,728 

1,872 

19,244 

27,334 

938 

12,246 

9,128 

172,486 

64,143 

724 

3,677 

2,203 


S<Mimie  of  rates  on  Hour  per  harrel,  hy  rail  or  river,  from  Cincinnaiif  during  the  calendar 

yeat  1886. 

How  transported. 

Pitts- 
burgh. 

Louis- 
ville. 

New 
Orleans. 

Bviafl 

Chnts. 
26  to  31 
15  to  20 

Oentt. 
16 
16 

CeniM. 
44 

35  to  89 

8872  ENG  37 113 
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The  following  table,  compiled  from  Colonel  MaxwelFs  tepovt,  furnisheft  Bome  addi- 
tional information  regarding  the  steamboat  interests  of  Cincinnati : 

Arrivals  and  departures  of  sieam-hoata  at  the  port  of  Cincinnatif  Ohio, 


1880-'8L 

1881-'82. 

1882-'83. 

188^*84. 

1884.'85. 

1885-»86. 

i 

1 

1 

1 

1 

< 

s 

4 

> 

t 

Arrivals. 
Departurea. 

1 

"E 

i 

Ftom  New  Orleans 

For  New  Orleans 

86 

"iii 

'■"48 
2,231 

68 

"iii" 

*79* 
2,451 

94 
'147' 

"io" 

2,"  089* 

63 

95    

114 

143    

2 

16  1 

1,991 

2,076    

""lO 

"iii" 

4D  1 

1       87 

63 

"ios' 

66 

From  Pittoburgh 

For  Pittabnrcli 

164 

"163 

From  Saint  T/>ni8 ...  r ... . 

42 

For  Saint  liOnia 

3 

i,"978 

2.005 

i'ooA 



From  other  porta 

For  other  porta 

2,846 

2.328  1 

i  2,814 

' 

Total 

2.638 

2,533 

2,736 

2,739 

2,340 

2,329 

2,170 

2,162 

2.137   2-iafi 

2.489  '  S^AflS 

I  am  indebted  to  Mi^.  Amos  Stickney,  United  States  Engineers,  for  the  following 
statement  of  commerce  passing  the  Falls  of  the  Ohio,  as  recorded  in  the  office  of  the 
Lonisrille  and  Portllknd  Canal: 

Cammeroe passing  the  Falls  of  the  Ohio  Rivera  by  canal  and  by  river. 


Teara. 

Through  oanal. 

river. 

P 

river. 

— 1 

Total. 

No. 

Tona. 

No. 

Tona. 

No. 

Tone. 

No. 

Tona. 

1880-'81 

4,196 
8,964 
4,954 
4,346 
4,886 
6,067 
4,768 

1.124,836 
904,843 
1,226.455 
1,070,650 
1.217,281 
1,254,342 
1, 157, 250 

1,220 
1,798 
1,294 
1,884 
708 
1,296 
1,793 

377,055 
537,906 
398,240 
452, 575 
231.695 
408, 619 
991,974 

503 
750 
179 
801 
95 
893 
667 

140,306 

220,965 

61,802 

98,757 

24,320 

102,636 

290,507 

5.919 
6,507 
6,427 
6,031 
5,689 
6,726 
7,228 

1, 642, 199 

1881-'82 

1,663,214 

1882-'83 

1,686,497 

X888->'84 

1,602,982 

1884-'85 

1, 473, 246 

1885-*86 

1,765,497 

188(^'87 

2.439,731 

LBTTKR  OF  MR.  8.  F.  COVINGTON. 

Office  Globe  Insurakce  Company, 
No.  68  West  Third  Street, 

Cincinnati^  December  24, 1886. 

Dear  Sir  :  In  answer  to  your  inquiry  as  to  '^the  effect,  if  any,  of  the  work  of  improv- 
ing the  Ohio  Biver  upon  rates  of  freight  and  insurance,  and  also  upon  the  rates  of  com- 
X>eting  routes  of  transportation,"  I  will  have  to  answer  in  a  general  way. 

The  navigation  of  the  river  has  been  greatly  improved  by  the  Government  work 
done  upon  it.  A  great  many  obstructions  have  been  removed,  and  in  many  shoal  places 
the  channel  has  been  made  deeper.  The  removal  of  obstructions  has  made  the  naviga- 
tion safer,  and  of  course  insurance  can  be  aiforded  cheaper.  The  deepening  of  chan- 
nels not  only  enables  the  boats  to  carry  heavier  cargoes,  but  removes  the  causes  of 
hinderances  and  delays,  all  of  which  has  a  strong  influence  upon  the  rates  of  freights. 

With  navigation  made  safe  by  tbe  removal  of  obstructions,  and  more  reliable  as  to 
transmission  by  the  deepening  of  shoals  in  times  of  low  water,  a  powerful  influ- 
ence is  exerted  upon  the  rates  of  competing  routes  of  transportation.  It  is  the  facility 
of  transportation  by  the  Ohio  River  that  enables  the  commerce  of  the  Ohio  valley  to 
bring  its  productions,  agricultural,  manufacturing,  and  mineral,  to  market  at  prices 
favorable  to  both  seller  and  buyer.  Continued  improvements  of  the  navigation  of 
that  river  would  confer  additional  benefits  upon  the  commerce  of  the  Ohio  valley. 
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The  resources  of  the  Ohio  valley  are  unlimited,  and  the  commerce,  which  is  already 
great,  will,  in  a  few  years,  demand  the  fullest  line  of  improvements  upon  the  Ohio 
River  to  meet  its  requirements. 
Respectfully  yours, 

8.  F.  Covington. 
Col.  W.  E.  Merrill, 

CoTp9  of  Engineers,  XT.  8,  A. 


LETTER  OF  THE  PRESIDENT  OF  THE  LOUISVILLE   AND  EVANSVILLE  PACKET  COMPANY. 

Office  of  Louisville  and  ETaoBTlUe  Mail  Company,  Noe.  146  and  148,  Foarth  street,  bet-vreen  Main  and 

BiTor. 

Louisville,  Ky.,  Julj/  26,  1686 

Dear  8ir  :  Since  writing  yon  that  I  could  only  give  yon  the  record  for  five  years 
back,  I  have  examined  all  the  old  records  I  could  t\nd  for  forty  years,  back  to  the  time 
my  father  started  on  the  river  on  the  steamer  Talmaj  and  thiuK,  from  all  the  informa- 
tion 1  could  collect,  you  will  find  this  about  correct.  It  shows  four  hundred  and  forty 
days  lost  by  ice  in  forty  years,  or  an  average  of  eleven  days  in  each  year.  As  I  said  to 
you  in  my  last,  we  have  never  missed,  for  the  pa«kt  ten  years,  on  account  of  low  water, 
more  than  an  occasional  day  or  two  by  boats  grounding. 

At  first  I  was  afraid  to  commit  myself  for  more  than  five  years  back,  as  it  looked 
like  up  hill  business,  and  my  apology  for  this  delay  is  time  it  took  to  hunt  up  the  in- 
formation.   I  hope  It  is  what  you  want,  and  will  be  of  some  service. 
With  kind  regards,  yours  trulv, 

W.  W.  HiTB. 

Col.  Wm.  £.  Merrill. 


Tahle  ehowing  the  number  of  daye  navigation  tcae  enepended  on  the  Ohio  River  between 
Lonieville  and  EvanevUle,  by  reason  of  ioOf  during  twenty  years  ending  with  the  winter 
of  18B5-'86. 


Winter  of— 

Days. 

Winter  of— 

Days.  |,           Winter  of- 

Days. 

1847-'48 

10' 

42 

12 

61 

40 

21 

1871-72 

1872-73 

1874-.76 

35 
21 
42 
85 
80 
85 

1888 

a 

18S1-*82 

1884 

22 

l«68-'64 

I886-'86 

10 

186V'56 

1876-77 

Total  days  lost  by  ice  . 

l866-*57 

1878-70 

440 

1876-71 

1880^*81 

LETTER  OF  THE    PRESIDENT  OF    THE    EVANSVILLE,    PaDUCAH,    AND    CAIRO    PACKET 

COMPANY. 

EVANSVILLE,  Indiana,  July  17,  1886. 
Dear  Sir  :  Since  1676  the  boats  of  this  line  have  been  prevented  from  running  by 
ice  for  an  average  of  thirty  days  in  each  year.    The  boats  have  been  delayed  by  low 
water,  but  have  never  been  prevented  from  making  their  regular  trips  by  low  water 
during  the  period  you  name. 
Tours,  truly, 

F.  Hopkins, 
President  and  Superintendent, 
Col.  W.  £.  Merrill. 


Digitized  by 


Google 


1796     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

CC2. 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER. 

This  work  remains  under  the  local  charge  of  Mr.  William  Martin,  C. 
E.,  to  whose  skill  and  intelligence  I  am  greatly  indebted  for  the  gradual 
perfection  of  detail  which  has  brought  this  great  work  into  efficient 
operation.  From  the  beginning  there  has  been  no  serious  difficulty 
with  the  dam.  It  is  true  that  on  account  of  its  magnitude  it  became 
necessary  to  substitute  steam-power  for  man-power  for  maneuvering  the 
wickets,  and  there  has  been  more  trouble  from  drift  and  floating  dibris 
than  could  have  been  anticipated,  but  nothing  has  occurred  to  throw 
any  doubts  on  the  adaptability  of  movable  dams  to  the  conditions  that 
prevail  on  the  Ohio  River.  A  great  deal  of  annoyance  and  expense  has 
been  occasioned  by  the  defective  character  of  the  cast-steel  cross-heads 
of  the  wicket-horses  of  the  navigable  pass,  which  have  proved  no  better 
than  pot-metal,  and  have  sometimes  let  go  under  the  static  pressure  of 
the  pool ;  they  were  obtained  from  the  Eureka  Cast-Steel  Company,  of 
Chester,  Pennsylvania.  That  the  trouble  is  due  to  defective  material 
is  readily  proven  from  the  fact  that  similar  cross-heads  on  the  weirs 
have  never  broken ;  the  latter  were  furnished  under  another  contract, 
with  the  Pittsburgh  Steel  Casting  Company,  of  Pittsburgh. 

The  annoyance  from  floating  logs  and  other  drift  is  so  great,  and  so 
much  time  and  labor  are  required  for  getting  them  out  of  the  way,  that 
it  is  considered  essential  to  make  a  drift-gap  in  the  dam.  It  is  proposed 
to  place  this  gap  on  the  north  side  of  Pier  2,  to  make  it  fpom  40  to  60 
feet  wide,  au(\  to*  close  it  by  a  bear-trap  gate.  The  space  required  for 
the  drift-gap  will  be  taken  from  Weir  1 ;  Pier  1  will  be  removed,  and  the 
remainder  of  Weir  1  will  be  added  to  the  navigable  pass,  increasing  its 
width  to  over  700  feet.  An  allotment  of  $20,000  for  this  work  was  con- 
tained in  the  last  river  and  harbor  bill,  and  had  that  bill  become  a  law, 
this  addition  would  now  be  in  process  of  construction.  An  estimate 
for  this  sum  will  be  found  in  the  general  report  on  the  improvement  ot 
the  Ohio  River. 

The  lock  of  the  Davis  Island  Dam  is  the  widest  in  the  world  (110 
fdet),  its  great  width  being. unavoidable,  as  the  necessities  of  the  case 
required  the  passage,  in  one  lockage,  of  the  ordinary  coal  fleet  of  ten 
barges.  This  width  compelled  the  adoption  of  a  roller  gate,  and  as 
gates  of  this  class  had  never  before  been  used  for  river  navigation,  a 
special  type  of  gate  with  special  apparatus  for  handling  had  to  be  de- 
vised. As  might  have  been  expected,  both  gates  and  apparatus  de- 
veloped many  weak  points  that  had  to  be  strengthened,  and  greater 
power  had  to  be  used  on  the  apparatus  for  moving.  These  difficulties, 
however,  have  been  overcome,  and  the  lock  is  now  in  excellent  working 
order.  The  hydraulic  machinery  has  been  replaced  by  steam-engines 
and  natural  gas  has  been  brought  to  the  lock  for  use  in  generating  steam 
and  for  heating  purposes  in  the  lock-house. 

Dtiring  the  year  the  additional  crib- work  of  the  abutment  of  the  back 
dam,  and  the  ramj)  behind  this  abutment,  have  been  completed,  and  the 
terreplein  of  the  lock  has  been  paved,  except  about  300  square  feet, 
which  will  be  finished  before  this  report  reaches  Congress.  Work  on 
the  abutment  and  on  the  paving  has  been  under  allotments  from  the 
general  fund  for  improving  the  Ohio  River,  and  not  from  the  indefinite 
appropriation  for  *'  operating  and  care"  from  which  all  other  expenses 
were  met. 
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During  tlie  year  the  movable  dam  was  up  123  days,  and  572  lockages 
were  made,  passing  1,802  boats,  an  average  of  more  than  3  boats  to  a 
lockage. 

For  further  details  reference  is  made  to  the  annexed  report  of  the 
resident  engineer. 

Detailed  staUment  of  expenses  incurred  at  Dawis  Island  Dam  for  the  fiscal  year  ending 

June  30, 1887. 


Date. 


OfBoeaad  general  adminis- 
tration. 

Repairs. 

if 

r 

1 

1 

•a 

1 

If 
1 

1- 

g 


Approximate  estimate  of  the'cost  of  operating  and  maintaining  the  Davis  Island  Dam,  Ohio 
liiter,  for  the  fiscal  year  ending  June  30,  1888. 

Salaries $7,430 

Natural  gas 193 

Supplies,  rope,  oil,  etc 1*24 

Rab.ber  dlviDg  dress 40 

Repairs 450 

Telephone  service 240 

Water-gange  reports 70 

Post-office  box  rent 8 

Store-boase  and  workshop 500 

Riprap  below  dam 2,000 

Removal  of  Pier  1 300 

Contingencies 1, 000 

12,355 


REPORT  OF  WILLIAM  MARTIN,   ASSISTANT  ENGINEER. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Ohio 
River  at  Davis  Island  Dam,  5i  miles  below  Pittsburgn,  Pa.,  for  the  year  ending  June 
30, 1887 : 

Back  River  Dam. — The  work  of  extending  the  crib-work  of  the  shore  abutment  of 
the  dam  behind  Davis  Island,  and  of  constracting  a  ramp  hehind  this  abutment,  has 
been  completed  under  contract  with  James  8.  Routh,  dated  October  26, 1886.  Work 
under  this  contract  was  begun  October  29,  but  was  much  delayed  by  frequent  rises 
in  the  river,  which  prevented  the  excavation  for  the  foundation  of  the  crib- work, 
and  also  by  the  non-delivery  of  material,  so  that  it  became  necessary  to  extend  the 
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contract.    Work  was  resumed  this  spring  as  soon  as  the  sta<;o  of  water  would  per- 
mit, and  was  fully  completed,  and  the  contract  closed  on  April  23. 

Tetre-plein  of  lock, — The  work  of  filling  and  paving  the  area  behind  the  land  wall 
of  the  look,  and  between  the  gate  recesses,  has  been  nearly  completed  under  contract 
with  F.  Gwiuner,  dated  October  27, 1886.  All  the  earth  filling  was  completed  by  Jan- 
nary  1,  1887,  but,  as  the  ground  was  frozen,  it  was  considered  unadvisable  to  pave  the 
surface  until  the  earth  had  become  thoroughly  settled.  The  paving  was  begun  in  the 
spring,  as  soon  as  the  condition  of  the  ground  would  prrmit,  and  at  the  close  of  the 
fiscal  year  was  complete,  with  the  exception  of  about  tiOO  square  feet. 

The  defective  steel  cross-heads  of  the  horses  in  the  navigable  pass  have  continued 
to  give  great  annoyance,  it  having  been  necessary  to  replace  20  of  these  cross-heads 
by  new  ones  of  wrought  iron.  At  the  close  of  the  year  12  additional  cross-heads  are 
found  to  be  broken,  and  must  be  replaced  at  once.  It  is  recommeded  that,  as  soon  as 
practicable,  all  of  the  cross-heads  in  this  pass  which  have  not  already  been  replaced  be 
removed,  and  new  ones  of  wrought-iron  be  substituted,  as  the  existence  of  this  defec- 
tive material  in  the  structure  is  not  only  a  menace  to  its  stability;  but  makes  the  op- 
eration of  maneuvering  the  wickets  one  of  great  danger  to  the  employes.  The  fol- 
lowing incident  will  serve  to  illustrate  this  point:  On  the  morning  of  June  30,  while 
one  of  the  men  was  employed  above  the  dam  with  a  skiff  opposite  Wicket  No.  51,  the 
cross-head  of  this  wicket  broke,  and  the  skiff  was  dashed  over  the  dam,  but  the  man  saved 
himself  by  jaretting  on  an  a(\jacent  wicket.  Three  other  men  were  at  work  at  the  time 
below  the  dam,  but  fortunately  were  two  wickets  distant  from  No.  51,  otherwise  they 
would  inevitably  have  been  crushed  by  the  falling  wicket.  Occurrences  like  this 
render  the  men  very  timid  about  performing  their  unties  when  the  dam  is  up.  The 
defective  cross-heads  were  cast  by  the  Eureka  Cast-steel  Company,  of  Chester,  Pa. 

The  pump  in  the  river  wall  for  supplying  water  for  opening  and  closing  the  filling 
and  discharging  valves  of  the  lock  has  given  considerable  trouble  by  breaking  down 
on  several  occasions.  The  slroke  of  this  pump,  which  is  driven  by  a  25-inch  turbine, 
has  been  shortened  from  24  inches  to  12  inches,  thus  reducing  the  strain  on  the  ma- 
chinery, and  rendering  its  operation  quite  satisfactory. 

The  wheels  of  the  lower  lock-gate  began  breaking  about  the  middle  of  July,  and 
by  the  end  of  the  month  it  was  impossible  to  operate  this  gate;  the  dam  was  accord- 
ingly lowered  on  the  2d  of  August  to  permit  the  necessary  rt^paira.  In  order  to  remove 
the  broken  wheels  and  put  in  new  ones,  it  was  necessary  to  Inclose  the  gate  by  a 
coffer-dam;  this  was  done,  and  wheels  of  a  much  stronger  pattern  were  placed  under 
the  gates,  so  that  no  further  trouble  is  anticipated  from  this  source.  The  work  was 
completed  and  the  dam  was  again  raised  on  September  1. 

The  chain  for  operating  the  lower  lock-gate,  having  proved  of  insufficient  strength, 
has  been  replaced  by  a  heavier  chain. 

The  Chanoine  Dam  at  the  head  of  the  lock  is  composed  of  27  wickets,  and  was  built 
in  order  to  stop  the  current  throngh  the  lock  so  as  to  permit  both  lock-gates  to  be 
opened  when  the  dam  is  down.  M  there  is  a  fall  of  9  inches  in  the  length  of  the  lock 
at  the  6-foot  stage  in  the  open  river,  it  was  uncertain  whether  or  not  both  lock-gates 
cou  Id  be  withdrawn  with  this  head  of  9  inches  against  the  last  one.  Experience,  how- 
ever, has  shown  that  by  opening  all  the  valves  in  the  lower-lock  gate  and  the  gate  re- 
cess, the  head  in  question  is  so  »r  reduced  that  the  operation  can  be  performed  in 
safety,  and  that  as  a  rule  it  is  not  necessary  to  raise  the  dam  across  theheafl  of  the  lock. 
In  case  of  ice  or  drift,  or  of  an  accident  to  the  ^ates,  it  will  still  serve  a  nseful  purpose. 

Our  experience  having  shown  that  the  physical  labor  of  handling  the  large  number 
of  wickets  at  the  Davis  Island  Dam  was  exhausting  to  the  lock  force,  a  steam  engine 
was  procured  for  this  purpose,  and  as  the  maneuvering  boat  which  had  been  bnllt 
with  a  view  of  operating  the  wickets  by  hand  power  was  of  insufficient  size  for  car- 
rying the  steam  machinery,  this  engine  was  mounted  on  a  flat-boat,  16  by  40  feet,  to 
which  all  the  other  apparatus  for  handling  the  dam  has  been  added.  This  new  ma- 
neuvering boat  gives  great  satisfaction,  and  the  hand-power  boat  is  now  utilized  for 
carrying  the  needles  used  in  closing  the  spaces  between  the  wickets,  and  for  general 
service  about  the  dam. 

After  an  experience  of  eighteen  months  with  the  hydraulic  machinery  for  operating 
the  lock-gat^,  it  was  decided  to  abandon  the  hydraulic  method,  which  had  proven 
inefficient  and  unsatisfactory,  and  adopt  steam  power.  To  this  end  a  contract  was 
entered  into  on  March  3,  1887,  with  John  G.  Fritsch,  of  Cincinnati,  Ohio,  for  two  por- 
table engines,  one  for  each  gate.  Each  of  these  enj^nes  is  mounted  on  a  bed-plate, 
supported  by  trucks,  which  permits  its  removal  in  times  of  flood  by  means  of  a  tram- 
way leading  to  high  ground.  The  hydraulic  machinery  was  taken  out  of  the  wells, 
and  the  engines  were  connected  by  suitable  gearing  to  the  drum  shafts  for  operating 
the  gates ;  this  gearing  is  so  arranged  that  the  engines  can  be  readily  detached  for 
removal  whenever  it  becomes  necessary. 

The  annoyance  caused  by  the  accumulation  of  drift  above  the  service  bridge  and 
the  wickets  has  not  lessened  with  this  year's  experience.    Large  quantities  of  drift. 
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frequently  containiDg  logs  and  trees  of  formidable  size,  are  carried  into  the  rirer  from 
the  small  tribataries  at  each  flood,  and  it  often  requires  the  constant  labor  of  the  en- 
tire force  to  get  rtd  of  this  obstruction.  The  amount  of  such  material  has  been  greatly 
increased  by  the  general  use  of  natural  gas  in  the  cities  of  Pittsburgh  and  Allegheny, 
in  consequence  of  which  a  vast  quantity  of  refuse  that  was  formerly  burned  is  now 
thrown  into  the  river.  It  seems  absolutely  essential  that  some  sort  of  chute  be  made 
through  the  dam  in  order  to  pass  floating  objects  down  the  river,  and  prevent  their 
getting  entangled  among  the  wickets  and  trestles. 

On  the  morning  of  June  8,  on  a  rapidly -rising  river,  the  drift-wood  accumulated  in 
such  quantities  above  the  service  bndge  as  to  make  it  impossible  to  lower  it.  When 
the  stage  of  water  reached  13  feet,  the  weight  of  this  material  was  so  great  as  to  crush 
the  bridge  above  Weir  1,  thus  necessitating  its  entire  removal  from  the  river.  The 
wickets  of  this  weir  will  hereafter  be  operated,  like  those  of  the  navigable  pass,  by 
means  of  the  maneuvering  boat. 

The  introduction  of  natural  gas  for  generating  steam  for  the  lock-gate  engines  has 
greatly  facilitated  the  work  of  operating  the  lock,  as  but  a  few  minutes  time  is  now 
reqniiied  to  raise  steam  to  anv  desired  pressure,  so  that  the  gates  can  be  handled  rap- 
idly and  boats  can  be  passed  through  the  lock  without  unreasonable  loss  of  time. 
Natural  gas  is  also  used  in  oonneotion  with  the  engine  for  Dumping  water  to  the  tanks 
when  the  dam  is  down  and  there  is  no  head  for  running  tne  turbine  in  the  river-wall 
of  the  lock,  and  also  for  heating  purposes  in  the  lock-keeper's  house. 

The  movable  dam  has  been  up  one  hundred  and  twenty-three  days  during  the  year, 
viz: 

DsyB. 

From  July  1  to  August  2 33 

From  September  1  to  Noyember  14 75 

FromApril7toAprill8 12 

From  June  28  to  June  30 3 

Total ; 123 

The  following  is  a  statement  of  commerce  passing  the  dam  during  the  year : 


Teasels  pMsing  theBsvis  labind  Dam. 


PaMenger-boata  .... 

Freiffht-boato 

Tow-boata 

Model  bargees 

Coal-boaia  

Goalbarf^aa 

€aal-flaU 

JUfta.... 

If  laceUaneooa  craft 

Total , 


17,817 


Tbronoh 
naylgaole 

Th«mgh 
kMk. 

paaa. 

414 

66 

83 

0 

3,385 

690 

306 

U 

1.630 

43 

8.141 

461 

8.8ao 

007 

63 

7 

06 

m 

1,903 


The  total  number  of  lockages  was  572. 
Respectfully  submitteu. 


To  Lieut.  Col.  Wm.  E.  Merrill, 

Corps  of  EngineerB,  U.  S,  A, 


William  Mabtik, 
ABii$tant  Engineer. 
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CC3. 

IMPROVEMENT  OF  MONONGAHELA.  RIVER,  WEST  VIRGINIA  AND  PENN- 
SYLVANIA. 

The  river  and  harbor  act  approved  Aagust  5, 1886,  coutained  the  fol- 
lowing: 

Improving  Monongabela  River,  FennsylvaDia  and  West  Virginia :  Continuing  im- 
provement, $90,000 ;  l[>at  no  charges  or  tolls  shall  be  collected  on  any  other  part  of  the 
river  on  any  commerce  on  said  river  :which  originates  above  the  works  herein  appro- 
priated for. 

In  submitting  a  project  for  the  application  of  this  appropriation' 
Lieutenant  Beach  called  attention  to  the  phraseology  of  the  act,  and  re- 
quested an  official  interpretation  as  to  its  effect  on  the  expenditure  of 
the  appropriation.  The  honorable  Attorney-GiBneral  gave  an  opinion 
that  the  phraseology  in  question  would  not  interfere  with  work  under 
the  appropriation,  but  this  opinion  was  not  received  until  the  middle  of 
October,  and,  as  it  was  then  near  the  close  of  the  season,  work  was 
necessarily  postponed  until  the  season  of  1887. 

Operations  were  resumed  on  the  18th  of  April  under  the  direction  of 
Mr.  P.  J.  Schopp,  0.  E.,  and  at  the  close  of  the  fiscal  year  the  river- wall 
was  completed  to  an  average  height  of  14  feet  above  the  lower  miter 
sill,  lacking  12  feet  of  its  intended  height.  The  land-wall  and  the  lower 
wing-wall  have  been  built  to  a  height  of  11  feet  above  the  miter-sill, 
but  the  wing- wall  lacks  30  feet  of  its  ultimate  height.  W^ork  was  much 
embarrassed  in  May  and  June  by  high  water,  but  at  the  close  of  the 
yesT  the  walls  were  out  of  the  reach  of  ordinary  summer  floods. 

Work  on  the  abutment  will  be  begun  in  July,  and  it  is  expected  that 
by  the  close  of  the  season  all  masonry  work  will  be  completed,  leaving 
only  the  dam  and  the  lock-gates  and  machinery  for  the  season  of  1888. 

ESTIMATE. 

The  amount  yet  required  to  complete  this  work,  according  to  my  esti- 
mate of  last  year,  is  $30,376.  Inasmuch  as  the  work  has  been  delayed 
a  year  longer  than  was  then  expected,  it  is  proper  to  increase  this  esti- 
mate to  $35,000,  in  order  to  cover  depreciation  of  plant  and  additional 
cost  of  administration. 

Money  statement 

July  1,  1886,  amount  available $3,4.36.96 

Amount  appropriated  by  act  approved  August  5,  1886 90, 900. 00 

94,336.96 

July  1,  1687,  amount  expended  during  fiscal  yeai;  exclusive 

of  liabilities  outstanding  July  1,1886 $5,776.91 

July  I,  1887,  outstanding  liabilities 4,464.79 

10,241.70 

July  1,  1887,  amount  available 84,095.26 

{Amount  (estimated)  required  for  completion  of  existin£[  project *  35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  35, 000. 00 
Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Lock  No.  9  is  still  without  connection  with  the  slackwater  system  on  the  lower 
river,  and  the  business  done  through  it  is  small  compared  to  what  is  expected  upon 
the  completion  of  No.  8. 
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The  commerce  at  No.  9  during  the  past  year  was  as  follows : 

Comma-ce  ptiBBing  Lock  Xo,  9,  Monongahtla  River,  during  the  fiscal  year  ending  «/une  30, 

1887. 


Up. 


Down. 


Date. 


I 


1886. 

July 

AaffDBt 

September.. 

October 

November . . 
December  . . 

1887. 

January 

Febraary  . . . 
Karch 

^?!;:::::: 

Jcne 

Total. 


816 


81 


13 


Totw. 
26 
80 
27 
24 
21 
25 


2M 


124 


Toru. 
7 


t%,B.M. 


25,000 
3,500 


7.000 


120, 000 

38a,  000 

54,000 

45,000 


642,600 


B 
H 


Cub,  ft 


8,000 

'i8,'6o6 


11,000 
78,000 
05,400 


60,600 


200.900 


The  following  statistics,  taken  from  the  annaal  reports  of  the  Monongahela  Navi- 
gation Company,  show  the  commercial  movements  on  the  lower  or  northern  end  of  the 
river  for  foor  years,  ending  December  31,  1886. 


Articles. 


Brick number.. 

QatUe  and  horsea do 

Clasaliled  freight pounds.. 

Coal,  coke,  and  slack bnshels . . 

Pire-clay tons.. 

Hogs number.. 

Iron  ore tons-, 

Ironinpiffs do... 

Lumber feet. 

OU barrels. 

Pipe tons. 

Posts number. 

Posts,  pit do... 

Railroad  ties do  .. 

Sand bnsbela. 

Sbeep ^ number. 

Sheep  and  hogs do... 

Staves do... 

Steel  rails tons. 

Stone perches. 

Timber feet. 

Whiskey barrels. 

Wood cords. 

Passeugers... number. 


1883. 


1,806,161 

766 

85, 170, 470 

112,  395, 380 

5,704 


31,681 

•  785 

11,  750, 800 

1,470 


2,800 

252,005 

57, 000 

738,700 


11,017 

135,000 

43,046 

16,635 

3, 685, 624 

5^710 

32 

26,058 


1684. 


1885. 


1880. 


_l_ 


652,126 

280 

27, 770, 001 

81,  706, 852 

2,140 

3,381 

20,840 

17 

7, 142, 447 

52 


255 

210, 200 

16,750 

670,000 

5,677 


23,844 

32,067 

2, 001, 740 

6,770 


26,871 


668,802 

008 

27, 365, 206 

86. 023, 107 

3,463 

1.845 

16^486 

114 

6, 414, 212 

1,073 

505 

12,826 

201,040 

1,800 

0«1,300 

4,464 


4,000 

22,428 

4,350 

2,052,100 

6,203 

120 

24,608 


8, 008, 802 

1,020 

28, 171, 201 

113, 090,  147 

3,205 

1.105 

17,823 

6 

6, 820. 804 


21, 8:)3 

114,950 

2,150 

1,076,900 

3,600 


4,000 

45,705 

2,641 

2, 342, 146 

4,374 

102 

26,885 
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REPORT  UPON  THE  COMMERCIAL  VALUE  AND  IMPORTANCE  OF  THB 
WORKS  OF  THE  MONONGAHELA  NAVIGATION  COMPANY. 

REPORT  OF  BOARD  OF  ENGINEER^. 

Pittsburgh,  Pa.,  December  21, 1886. 
General  :  The  act  of  Congress  approved  August  6, 1886,  contains 
the  following: 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  ascertaiu  the  value  and 
commercial  importance  of  the  works  and  property  *  *  *  of  the  Monongahela 
Navigation  Company,  situated  on  the  Monongahela  River,  in  the  State  of  Pennsyl- 
vania ;  and  in  order  to  acquire  such  information  the  Secretary  of  War  shall  appoint 
a  Board  of  three  competent  engineers  from  the  Engineer  Corps  of  the  United  States 
Army,  which  Board  shall  *  *  •  report  to  the  Secretary  of  War,  who  shall  report 
thereon  to  Congress  at  its  next  succeeding  session ;  and  the  cost  of  such  examination 
shall  be  paid  out  of  the  sum  appropriated  by  this  act  for  surveys :  Provided,  That 
nothing  herein  shall  bo  construed  as  committing  Congress  to  the  purchase  of  the  said 
works. 

By  direction  of  the  Secretary  of  War,  a  Board  of  Engineers,  consist- 
ing of  Co]>  James C.  Duane,  Maj.  William  B.  King,  and  Maj.  Alexander 
Mackenzie,  Corps  of  Engineers,  was  constituted  by  Special  Order  No. 
112,  dated  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  August  13,  188d,  to  consider  and  report  upon  the 
questions  referred  to  in  the  foregoing  act  of  Congress. 

By.  letter  of  the  Chief  of  Engineers,  dated  October  18,  1886,  Maj. 
Amos  Stickney,  Corps  of  Engineers,  was  detailed  as  a  member  of  the 
Board,  vice  Colonel  Duane,  who  was  relieved  in  consequence  of  his  ap- 
pointment as  Brigadi€r-General  and  Chief  of  Engineers,  XTnited  States 
Army. 

A  preliminary  meeting  of  the  Board  was  L'^ld  at  Cincinnati,  Ohio,  on 
the  22d,  23d,  and  24:th  of  September,  1886.  After  organization,  the  fol- 
lowing instructions  from  the  Chief  of  Engineers  were  considered : 

It  is  desired  that  the  Board  avail  itself  of  all  attainable  information  upon  the  sub 
iects  upon  which  it  is  required  to  report,  «nd  to  this  end  it  will  visit  the  localities, 
hold  public  meetings,  giving  due  notice  thereof  through  the  newspapers,  or  otherwise, 
as  may  appear  best,  invite  discussion,  orally  or  in  writing,  ana,  in  brief,  use  every 
effort  to  inform  itself  in  regard  to  the  origin  of  the  works,  respectively,  the  means 
provided  for  their  constraotion  and  their  cost;  also  in  reference  to  their  present  and 
prospective  value  to  the  interests  of  the  commerce  and  navigation  likely  to  be  pro- 
moted by  their  acquisition  and  improvement  by  the  Government,  with  the  view  of 
making  the  reports  fUll,  complete,  and  exhaustive,  and  to  this  end  every  avenue  of 
information  should  be  pursued  to  its  source. 

It  is  suggested  in  this  connection  that  Lieut.  Col.  William  £.  Merrill  and  Capt.  James 
C.  Post,  Corps  of  Engineers,  may  be  able  to  furnish  from  the  records  of  their  offices 
valuable  data  in  reference  to  the  works  specified  in  the  act,  and  the  Board  is  author- 
ized to  call  upon  them  accordingly. 

For  the  purpose  of  securing  all  available  information  the  following 
circular  letter  was  prepared  and  distributed : 

Dear  Sir  :  *  *  *  In  accordance  with  the  above  provision  of  law  the  Seoretarv 
of  War  has  appointed  a  Board  of  Engineers,  consisting  of  Col.  James  C.  Duane,  Maj. 
William  R.  King,  and  Maj.  Alexnder  Mackenzie,  to  examine  and  report  upon  the 
*    *    *    Monongahela  River. 

It  is  the  desire  of  this  Board  to  collect  all  available  information  relating  to  the 
commercial  importance,  present  and  prospective,  of  the  river  under  consideration, 
and  such  facts  as  may  assist  in  forming  a  proper  estimate  of  the  present  value  *  *  * 
of  the  locks  and  dams  of  the  Monongahela  Navigation  Company,  on  the  Monongahela 
River,  between  Pittsburgh  and  the  State  line. 

You  are  respectfully  invited  to  submit,  at  your  earliest  convenience,  any  informa- 
tion or  suggestions  which,  in  your  opinion,  have  any  bearing  on  the  question  before 
the  Board.  ^ 
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Oq  September  21  and  December  6  and  7, 1886,  members  of  the  Board 
made  examinations  of  the  works  on  the  Monongahela  Rirer. 

On  December  18,  10,  20,  and  21,  1886,  the  Board  held  sessions  in 
Pittsburgh,  the  meeting  of  the  20tb  being  a  public  one,  in  accordance 
with  due  notice  given.  At  the  public  meeting  all  parties  desiring  to 
appear  were  accorded  an  opportunity  to  do  so,  and  the  Monongahela  ' 
Navigation  Company,  the  Pittsburgh  Coal  Exchange,  and  other  in- 
terests were  represented. 

Much  of  the  detailed  information  needed  in  connection  with  an  in- 
vestigation of  matters  upon  which  the  opinion  of  the  Board  is  desired 
has  necessarily  been  obtained  from  the  full  and  complete  records  and 
reports  of  the  Monongahela  Navigation  Company;  and  while  the  pow- 
ers of  the  Board  have  only  i>ermitted  requests  tor  information,  all  such 
requests  have  been  most  pronjptly  and  cheerfully  complied  with  by  the 
company,  aud  very  detailed  and  complete  statistics  hav^  been  furnished. 
Great  assistance  in  the  investigation  has  been  given  by  members  of  the 
Coal  Exchange  of  Pittsburgh  and  representatives  of  other  interests 
affected  by  the  conditions  under  which  the  navigation  of  the  Lower  Mo- 
nongahela is  now  carried  on.  The  information  furnished  the  Board  is 
submitted  as  appendices. 

The  Monongahela  River  rises  in  West  Virginia,  runs  through  the 
State  of  Pennsylvania,  and  empties  into  the  Ohio  at  Pittsburgh.  Origi- 
nally the  river  was  unnavigable,  excepting  at  certain  stages  of  water. 
The  valuable  resources  of  the  tributary  country  and  advisability  of  its 
full  development  led  to  the  improvement  of  a  portion  of  the  river  by  a 
corporation  under  a  charter  from  the  State  of  Pennsylvania.  The  im- 
provement has  proved  a  most  wise  one,  and  has  resulted  in  building  up 
an  immense  commerce  on  the  river.  But  the  fact  that  the  work  has 
been  carried  out  by  private  means  aud  is  now  in  the  hands  of  private 
parties  leads  to  the  collection  of  tolls  and  results  in  a  tax  on  commerce 
which,  it  is  claimed,  affects  injuriously  certain  important  interests;  and 
is,  in  fact,  a  discrimination  against  one  section  of  the  country  and  its 
commerce,  placing  it  at  a  great  disadvantage  as  compared  with  other 
sections,  which  have  had  their  interests  developed  by  tlie  United  States 
and  which  are  not  subjected  to  tax. 

The  Monongahela  Navigation  Company,  which  built  and  now  oper- 
ates the  works  of  improvement  on  the  Lower  Monongahela  Biver.  was 
incorporated  under  the  provisions  of  an  act  of  the  Pennsylvania  legis- 
lature approved  June  14, 18^.  By  this  act  the  subscribers  to  stock 
were  created  a  company,  which  was  empowered — 

to  form  and  make,  ereot  and  set  np  any  dam,  locks,  or  any  other  devioa  whatBoei^er 
which  they  shaU  think  most  fit  and  convenient  to  make  a  complete  slack- water  navi- 
gatioD  between    *    •    *    the  city  of  Pittsburgh  and  the  Virginia  State  line. 

The  act  also  regulated  tolls,  and  authorized  the  leasing  of  any  water- 
power  created,  provided  for  sworn  annual  reports  to  the  legislature  of 
receipts  and  disbursements,  and  required  an  annual  tax  to  be  paid  to 
the  Commonwealth.  It  was  also  provided  that  work  should  be  com- 
menced within  Ave  years  from  passage  of  act,  and  completed  to  Virginia 
State  line  in  seven  years  thereafter.  The  time  for  completion  has  since 
been  extended.  Section  18  of  the  act  provided  that  the  State  of  Penn- 
sylvania may,  at  the  end  of  twenty-flve  years  from  -completion,  pur- 
chase the  work.  Section  20  prohibited  the  Navigation  Comi)any  from 
engaging,  directly  or  indirectly,  in  river  transportation  or  other  busi- 
ness enterprises. 

Since  the  organization  of  the  company,  thirty-three  aats  affecting  it 
have  been  passed  by  the  Pennsylvania  legislatare.    Copies  of  these  acts 
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are  appended,  marked  Appendix  No.  8.  The  most,  important  of  them, 
80  far  as  this  investigation  is  concerned,  appear  to  be  as  follows: 

An  act  of  Juno  24,  1839,  provided  that  all  locks  below  Elizabeth  and 
Brownsville  should  he  190  feet  long  and  50  feet  wide;  that  the  company 
should  be  entitled  to  receive  such  rates  of  toll,  at  their  discretion,  as 
may  be  just  and  reasonable,  provided  that  the  net  dividends  on  stock 
should  not  exceed  12  per  cent,  per  annum; 

Section  8  provided — 

In  case  the  Commonwealth  should  at  any  time  purchase  the  improvement  made  in 
pnrsnance  of  this  act  and  the  act  to  which  it  is  a  supplement,  then  the  Common- 
wealth shall  pay  to  the  company  snch  sum  or  sums  of  money,  as,  together  with  the 
net  dividends,  shall  amount  to  the  expense  incurred  in  constructing  said  improve- 
ment and  keeping  the  same  in  repair,  with  ti  per  cent,  per  annum  interest  thereon. 

The  legislature  also  reserved  the  right — 

to  alter,  amend,  or  annul  the  charter  of  said  company  at  any  time  hereafter,  in  such 
manner,  however,  thaii  no  injustice  shall  be  done  to  the  corporation. 

This  matter  was  also  referred  to  in  section  4,  act  of  March  21,  1849, 
which  provides  as  follows : 

The  legislature  reserves  the  right  to  alter  or  amend  the  charter  of  said  company, 
at  any  time  hereafter,  should  they  violate,  abuse,  or  misuse  the  privileges  granted 
and  such  fact  be  previously  found  by  the  verdict  of  a  jury.     •*  •    • 

Acts  of  March  31,  1843,  May  4, 1855,  and  April  8, 1857,  extended  the 
time  of  completing  the  works,  the  last  date  being  the  time  of  comple- 
tion of  work  for  extending  slackwater  from  State  line  to  Morgantown. 
The  work  was  actually  completed  in  1884.  ^ 

An  act  approved  January  25, 1854,  authorized  the  company — 

to  issue  stock  and  distribute  the  same,  or  the  proceeds  of  the  sale  thereof,  pro  rata, 
amongst  the  owners  of  the  present  stock  of  the  company,  to  an  amount  equal  to  the 
sum  or  sums  which  may  have  been  expended  in  the  construction  of  their  improve- 
ment, and  which  has  not  heretofore  been  represented  by  stock  in  the  company ;  and 
also,  for  such  Airther  amount  as  may  hereafter  be  applied,  out  of  the  earnings  of  the 
company,  towards  the  cpnstructiou  of  the  extension  hereby  authorized,  or  to  the  pay- 
ment of  the  principal  or  interest  upon  any  bonds  or  obligations  of  debt  which  hare 
been  or  may  be  issued  for  the  construction  or  extension  of  said  improvement. 

In  accordance  with  this  authority,  there  was  distributed  to  the  stock- 
holders 15  percent  of  stock  in  1867,  and  20  per  cent,  in  1870,  and  since 
January,  1884,  dividends  have  been  declared  in  stock  instead  of  cash, 
the  earnings  having  been  used  for  now  construction. 

The  works  of  the  Monongahela  Company  consist  of  four  crib-dams  with 
double  locks  and  three  dams  with  single  locks.  The  lifts  are  about  8 
feet  at  Dams  Nos.  1,  2,  and  3;  10  feet  at  No.  4;  about  14  feet  at  Nos.  5 
and  6.  Dam  No.  7  extends  slackwater  to  Dunkard's  Creek,  the  site  of 
the  dam  now  being  constructed  by  the  United  States.  The  locks  first 
constructed  at  Dams  1, 2, 3,  and  -4,  and  Locks  5, 6,  and  7,  are  about  1^0 
feet  long  and  50  feet  wide.  The  additional  locks  at  Dams  1, 2, 3,  and  4 
are  56  feet  in  width  and  from  250  to  312  feet  in  length. 

Locks  and  Dams  Nos.  1  and  2  were  completed  ia  1841 ;  Nos.  3  and  4 
in  1844;  additional  lock  No.  1  was  built  in  1847 ;  No.  2  in  1854.  Locks 
and  Dams  Nos.  5  and  6  were  completed  in  1856;  No.  7  in  1884.  Addi- 
tional lock  No.  3  was  completed  in  1884,  and  No.  4  in  1886. 

A  full  description  of  these  locks  and  dams  is  given  in  an  appended 
report  made  by  Mr.  Thomas  P.  Roberts,  chief  engineer,  to  INI.  K.  Moor- 
head,  president  of  the  Navigation  Company.     (Appendix  No.  1.) 

The  present  condition  of  the  works,  as  may  be  inferred  from  the  great 
disparity  in  the  ages  of  the  different  structures,  varies  from  that  of  new 
substantial  masonry  and  timber  work  to  that  of  works  serviceable  but 
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mach  wora  aud  dil9.pi(lated.  Some  of  the  locks  will  need  bat  little  re- 
pair for  many  years  to  come,  while  considerable  work  will  soon  be 
needed  at  others  to  pat  them  in  safe  condition. 

COMMERCIAL  IMPORTANCE. 

The  commercial  importance  of  the  works  on  the  Mouongahela  River 
built  and  owned  by  the  Navigation  Company  is  mf^asured  by  the  im- 
portance of  the  stream,  which  these  works  have  improved  and  rendered 
navigable  at  all  times. 

The  Monongahel^  River,  rising  in  West  Virginia,  running  through 
Pennsylvania,  and  emptying  into  the  Ohio  at  Pittsburgh,  has  tributary 
to  it  a  rich  aud  well-settled  country,  of  the  products  of  which  it  is  only 
necessary  to  consider  the  article  of  coal,  the  immense  shipments  of  which 
are  matters  of  public  record.  The  item  of  coal  alone,  which  depends  upon 
the  Mouongahela  for  an  outlet  to  the  markets  of  the  country,  is  suffi- 
cient in  amount  to  make  this  stream  of  great  national  importance. 
During  the  past  ten  years  the  shipments  of  coal  and  coke  from  the  Mo- 
nongahela  have  exceeded  850,000,000  bushels,  an  average  of  85,000,000 
bushels  per  year.  During  the  same  time  the  tolls  received  by  the  Mo- 
nongahela  Navigation  Company  from  all  sources  have  amounted  to 
about  $2,250,000,  an  average  of  $225,000  per  year  for  those  years. 

From  statements  furnished  the  Board  it  appears  there  are  upwards 
of  100  tow  boats  registered  at  the  port  of  Pittsburgh  aud  employed  in 
the  moving  and  towing  of  coal  ou^  of  the  Mouongahela  River.  It  is 
also  stated  that  there  are  71  coal  mines  on  the  riyer,  the  operations  of 
which,  including  shipments  to  market,  represent  cash  transactions  of 
not  less  than  $8,000,000  per  annum,  and  give  employment  to  a  force 
of  about  15,000  men. 

The  following  table  shows  the  total  shipments  on  Mouongahela 
filackwater  during  past  five  years : 

ShipmenU  on  the  Mouongahela  slacktcater  in  1881,  1682,  1883, 1884,  and  1885. 


Artldeft. 


Brick number. 

Cattle  and horeeft do... 

Clasaifled  freight pounds. 

Cinder tons. 

Coal,  coke,  and  slack bushels. 

Fire-clay tons. 

Iron  ore do. . . 

Iron,  in  pigs do... 

Lumber feet. 

Posts number . 

Posts,  pit do  .. 

Oil carrels . 

Railroad  ties number. 

Sand bushels. 

Sheep  and  hogs number. 

Staves do... 

Steel  rails tons. 

Jjtone perches. 

Timber feet. 

Whisky barrels. 

Wood cords. 

Passengers number. 


1881. 


881,400 

382 

30,896,050 


80,035,360 

1,288 

10,094 

465 

10,996,750 

802,630 


16,500 

235,200 

5  150 

5,000 

21,801 

8,505 

11, 272, 900 

3.683 

300 

24,282 


1882. 


1,318,175 

528 

42,033,389 

6.700 

1U6, 168, 300 

4,737 

23,488 

1,132 

8,011,066 

17,983 

307, 320 

1,727 

182,700 

541.000 

10, 958 

120, 000 

26,808 

12,804 

3, 622, 567 

4,443 


52,226 


18^3. 


1884. 


1, 806, 161 

766 

36, 1T9, 470 

450 

112, 395, 389 

5,794 

31,681 

785 

11,759,890 

2,800 

252,905 

1,479 

57,000 

733,  700 

11,017 

135, 000 

43,946 

15,635 

3,635,6^ 

6,719 

32 

26,068 


652,126 

289 

27,  779, 991 


16,760 

679,000 

9,058 


1885. 


688,892 

998 

27,365^266 


86,923,107 

3,463 

16,486 

12 

6,414,212 

12,826 

201,040 

1,078 

1,800 

941,300 

6,909 

4h000 

22,428 

4,360 

2, 052, 100 

6,293 

120 

24,698 


Statements  of  the  Navigation  Company  (Appendix  No.  1)  and  Pitts- 
burgh Chamber  of  Commerce  (Appendix  No.  2)  furnish  many  facts 
bearing  upon  the  commercial  importance  of  the  Mouongahela  Eiver 
-and  the  existing  works  of  improvement. 
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The  money  value  of  the  commerce  ou  this  river  is  very  great,  far  in 
excess  of  that  of  a  majority  of  the  streams  upon  which  the  United  States 
Government,  under  its  policy  of  fostering  commerce,  has  expended 
millions  of  dollars  in  improvements. 

The  importance  of  the  stream  is  indicated  by  the  fact  that  the  United 
States  has  already  undertaken  the  improvement  of  the  Upper  Monon- 
gahela  in  West  Virginia  by  the  construction  of  two  locks  and  dams  above 
the  company  works ;  $397,900  has  already  been  appropriated  for  such 
work.  All  the  commerce  developed  in  this  part  of  the  river  by  the  Grov- 
ernment  improvements  destined  for  the  Lower  Monongahela  and  Ohio 
must  avail  itself  of  the  works  of  the  Navigation  Company;  and,  in  this 
connection,  the  act  of  August  5, 1866,  in  appropriating  money  for  the 
Upper  Monongahela,  i)rovides  that «'  no  charges  or  tolls  shall  be  col- 
lected on  any  other  part  of  the  river  on  any  commerce  on  said  river 
which  originates  above  the  works  herein  appropriated  for." 

VALUE  OP  THE  WORKS  AND  OTHER  PROPERTY  OF  THE  MONONGA- 
HELA NAVIGATION  COMPANY. 

The  property  of  the  company  consists  in  certain  locks,  dams,  and 
appurtenances,  and  certain  vested  rights  granted  to  the  company  by 
the  State  of  Pennsylvania. 

The  works  have  a  value  to  the  company  which  has  constructed  and 
now  owns  them,  and  the  franchise  which  authorizes  the  collection  of 
tolls  is  also  valuable.  The  works  af e  important  to  the  interests  of  com- 
merce and  navigation  using  them,  and  through  these  interests  to  the 
General  Government,  which,  ordinarily  under  the  conditions  of  com- 
merce which  here  exist,  builds  and  pays  for  such  improvements. 

(1)  COMBINED  VALUK  OF  W0KK8  AND  OTHER  PROPERTY,  INCLUDING  THE  FRANCHISE. 

This  value  is  stated  by  the  president  of  the  company  in  the  following 
language: 

PreviouB  to  the  recent  agitation  of  the  question  of  the  purchase  of  the  improyement 
by  the  United  States  Government  the  stock  of  the  company  sold  at  a  premium  of  tiO 
per  cent.,  or  |90  per  share,  and  is,  in  the  opinion  of  the  company,  now  well  worth  that 
price,  making  the  present  value  of  the  company's  improvemeuts,  calculated  on  a  basis 
of  4^  per  cent,  interest,  over  $4,000,000. 

From  affidavits  furnished  through  the  company,  it  appears  that  stock 
of  company  sold  in  September,  1884,  for  $100  per  share,  early  in  1886  at 
$89  per  share,  and  in  December,  1886,  at  $82  per  share.  Taking  the 
number  of  shares  of  capital  stock  actually  issued  at  the  dates  given,  we 
obtain  the  following  calculation : 

20,093  shares,  at  $100 $2,009,300 

23,893  shares,  at  $89 2,126,477 

26,896  shares,  at  $82 2,205,472 

It  is  understood  that  the  stock  is  not  commonly  bought  and  sold  on 
the  market,  and  that  the  above  sales  were  of  small  lots.  These  facts 
and  other  causes  may  possibly  have  resulted  in  prices  which  do  not 
definitely  fix  the  value  of  the  works  and  property  to  the  company.  The 
computation  is  given  to  indicate  a  method  rather  than  positive  value. 

The  law  permits  the  capital  stock  to  be  increased  as  new  construction 
is  carried  out,  and  the  present  amount  of  capital  stock  has  been  so  in- 
creased since  the  dates  for  which  calculation  is  made. 

The  law  ahso  permits  dividends  of  12  per  cent,  on  the  capital  stock,  and 
increase  of  said  stock,  under  certain  limits,  will,  under  favorable  condi- 
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tions  of  maDagement  and  repair,  result  in  increase  dividends  and  an 
increased  value  of  l)roperty.  But  the  repairs  necessary  to  keep  the 
works  in  a  serviceable  condition  are  indefinite,  and  accidents  in  the 
fdture,  as  in  the  past,  which  might  cause  v^ry  large  outlays  and  afiect 
net  income,  are  piossible.  These  uncertainties  must  aifect  value  of  prop- 
erty. As  the  value  of  the  company  property  depends  on  the  number 
of  shares  of  its  capital  stock  and  the  market  value  of  such  stock,  both 
variable  quantities,  the  Board  is  unable  to  fix  on  any  amount  which 
properly  represents  such  value  at  any  future  time. 

(2)  VALUE  OF  THE  WORKS  (LOCKS,  PAM8,   AND  APPENDAGES)  OF  COMPANY,  EXCLU- 
SIVE OF  FRANCHISE. 

The  construction  account,  as  taken  from  the  treasurer's  statement, 
including  cost  of  locks  and  dams,  land  damages,  dredging,  repairs  of 
damages  due  to  ice  and  floods,  cribs,  repair-boats,  lock  houses  and  lots, 
interest  on  construction  bonds,  etc.,  is  given  as  $2,001,206.94  (Appendix 
Ko.  5).  This  amount,  together  with  item  of  $1,032,324.40  expended  for 
general  repairs,  gives  total  outlay  by  company  for  constructiqn  and  re- 
pairs $3,033,531.34.  The  same  authority,  basing  calculation  on  recent ' 
construction,  makes  the  following  estimate  of  value  of  locks  and  dams, 
apart  from  earning  capacity,  and  not  including  engineering,  land,  or  any 
other  accessory: 

Taking  the  cost  of  Lock  and  Dam  No.  7,  being  $161,733.13,  as  a  basis, 
we  have — 

Seven  looks  and  damB,  at  |162,000 • $1,134,000 

Additional  look,  No.  3 220,000 

Three  additional  looks,  at  cost  of  No.  4,  $196,000 588,000 

Total , 1,942,000 

From  this  estimate  it  is  argued  by  the  treasurer  that,  with  all  acces- 
sories and  additional  expenses,  the  works  could  not  be  duplicated  at 
the  pi^sent  time  for  less  than  from  $2,250,000  to  $2,500,000. 

The  chief  engineer  of  the  company,  in  a  detailed  estimate  of  cost  of 
building  works  de  novOj  fixes  the  value  of  such  works,  including  all  real 
estate  and  accessories,  at  $2,494,700  (Appendix  No.  4). 

It  may  be  admitted  that  an  estimate  of  about  $2,250,000  for  new  and 
substantially  built  works  and  accessories  (as  enumerated)  does  not  ap- 
pear excessive ;  but  the  present  question  is  the  valuation  of  old  works, 
now  in  use,  it  is  true,  but  still,  in  many  instances,  in  need  of  extensive 
repairs  to  make  them  as  good  as  new.  The  cost  of  such  repairs  in  the 
opinion  of  the  Board  is  about  $300,000,  making  the  present  intrinsic 
value  of  existing  works  about  $1,950,000. 

In  fixing  the  intrinsic  value  no  account  has  been  taken  of  any  en- 
largement or  additional  works  which  might  be  called  for  in  the  event 
of  a  transfer  to  the  United  States. 

(3)  VALUATION  OF  WORKS  AND  PROPERTY  PROVIDED  FOR  BY  THE  STATE. 

An  act  of  the  Pennsylvania  legislature  which  contemplated  a  pur- 
chase of  the  works  and  property  of  the  Monongahela  Navigation  Com- 
pany provided  for  a  method  of  estimating  value;  such  value  being  cost 
of  work  and  repair,  with  8  pw  cent,  interest  per  annum,  less  dividends 
paid.  The  items  of  repair  and  dividends  (Appendix  No.  5)  are  given, 
but  construction  account  not  being  given  by  years,  a  calculation  of 
value  on  the  basis  established  by  the  State  can  not  now  be  made.  The 
date  at  which  such  purchase  would  have  been  possible  by  State  law, 
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under  original  character,  was  1873 ;  but,  owing  to  the  several  exteDsions 
of  time  for  completion,  the  twenty-five  years  allotted  time  for  life  of 
grant  would  date  from  1884.  It  might,  however,  be  practicable,  with 
all  details  of  calculation  at'  hand,  to  estimate  future  amounts  and  de- 
termine a  present  worth  of  the  value  as  it  will  be  in  the  year  1909. 

From  the  figures  before  the  Board,  it  would  appear  that,  up  to  close 
of  year  1886,  there  has  been  expended  by  the  company  for  construction 
and  repairs,  as  per  books,  $3,033,531.34  (see  Appendix  No.  5).  During 
the  same  time  there  has  been  received  from  tolls  about  $5,909,132,  and 
there  has  been  paid  to  stockholders,  in  addition  to  stock  dividends,* 
cash  dividends  amounting  to  about  $2,200,000. 

SUMMARY  AND   CONCLUSIONS. 

The  commercial  importance  of  the  Monongahela  Eiver  is  very  great, 
and  the  river  properly  belongs  to  and  should  be  considered  among  the 
important  navigable  waters  of  the  United  States. 

At  the. present  time  a  portion  of  the  river  is  withdrawn  from  the  fos- 
tering care  of  the  General  Government  by  the  action  of  the  legislature 
of  the  State  of  Pennsylvania,  which  has  virtually  placed  the  control  of 
a  portion  of  the  river  in  the  hands  of  a  private  corporation,  to  which  cer- 
tain vested  rights  have  been  granted. 

These  vested  rights,  which  authorize  the  collection  of  tolls  by  the  Mo- 
nongahela Navigation  Company,  result  in  a  tax  on  commerce,  not  ex- 
cessive, but  still  of  consequence  in  the  present  day  of  close  competition. 

The  tax  on  the  commerce  of  this  section  of  the  country  appears  un- 
just while  the  avenues  to  market  of  competing  sections  are  made  free 
by  the  Government,  as  in  the  case  of  the  Kanawha,  and,  particularly,  of 
the  portion  of  the  Monongahela  itself  situated  above  the  company's 
works,  the  commerce  of  which  passing  through  the  lower  portion  is  re- 
lieved from  the  payment  of  tolls  to  the  Monongahela  Navigation  Com- 
pany by  the  act  of  Congress  approved  August  5, 1886. 

The  company,  now  holding  vested  rights  on  the  river,  does  not  wish 
to  sell  or  transfer  its  works  and  property  to  the  General  Government; 
and  the  State  of  Pennsylvania,  from  which  the  company's  rights  are 
obtained,  while  providing  a  method  for  eventually  taking  upon  itself 
the  control  of  the  portion  of  river  lying  in  Pennsylvania,  has  as  yet  done 
nothing  looking  to  the  assnmptiou  of  such  control  by  the  General  Gov- 
ernment. 

The  only  methods  apparent  to  the  Board  by  which  the  General  Gov- 
ernment can  obtain  control  of  the  Lower  Monongahela  are: 

(1)  By  condemnation  in  the  interest  of  the  general  public,  with  such 
compensation  as  a  proper  tribunal  may  deem  just. 

(2)  By  acceptance  or  purchase  of  the  works  from  the  State  of  Penn- 
sylvania, after  the  State  shall  have  properly  extinguished  the  rights  of 
the  company  and  relieved  commerce  of  the  tax  now  imposed  as  a  result 
of  State  legislation. 

The  value  of  the  whole  property  to  the  company  is  placed  by  them  in 
excess  of  $4,000,000.  Basing  calculations  on  sales  of  stock  and  number 
of  shares  of  capital  stock  actually  issued  at  time  of  sales,  the  value  of 
the  works  and  property  of  all  kinds,  including  franchise  and  the  as- 
sumption of  liabilities,  would  appear  to  have  been  $2,009,300  in  Sep- 
tember, 1884  J  $2,126,477  early  in  1886,  and  $2,205,472  in  December, 
]886.  The  satisfaction  of  the  liabilities  would  require  a  sum  varying 
from  day  to  day.  This  amount  at  the  date  of  the  treasurer'^  state- 
ment was  $277,082,  which  should  be  added  to  the  $2,205,472,  making 
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$2,482,554  as  an  actaal  valaation,  based  od  the  last  market  sales.  A 
legitimate  increase  of  capital  stock  which  is  belD^  made  will  within  cer- 
tain limits  increase  the  valne  of  the  property,  bat  to  what  extent  the 
Board  can  not  determine.  The  intrinsic  valne  of  the  works  and  append- 
ages, inclcding  all  items  enumerated  by  the  treasurer  and  chief  engineer 
in  their  estimates  of  December  30  and  December  29,  and  excluding  the 
franchise  or  right  to  take  toll,  is  placed  by  the  Board  at  $1,950,000, 
which  does  not  exceed  the  tax  in  the  form  of  tolls  which  commerce 
would  pay,  under  present  control,  during  the  next  nine  years. 
Bespectfully  submitted, 

W.  R.  King, 

Major  of  Engineers. 
Amos  Sticknby, 

Major  of  Engineers. 
A.  Mackenzie, 
Major  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


APPENDICES.* 

1.  Letter  from  the  president  of  the  Mouongahela  Navigatioa  Company,  referring  to 

organization  of  company  and  valne  of  property,  including  report  of  chief  engi- 
neer descriptive  of  works;  also  rat-es  of  toll  charged. 

2.  Memorial  addressed  to  Congress  by  Pittsburgh  Chamber  of  Commerce,  relating  to 

commercial  importance  of  Monongahela  River,  and  urgent  necessity  of  making 
the  same  a  free  highway  of  commerce,  and  appraisal  of  works  by  S.  Wainwright, 
consulting  engineer. 

3.  Affidavits  relating  to  number  of  shares  of  stock  and  value  of  same. 

4.  Beport  of  chief  engineer  of  Monongahela  Navigation  Company,  giving  estimates  of 

cost  of  construction  of  new  worlu  and  valne  of  accessories. 

5.  Letters  of  treasurer  of  company,  giving  details  of  construction  account,  repairs, 

dividends,  and  estimates  of  present  value. 

6.  Resolution  of  Louisville  Board  of  Trade. 

7.  Opinion  of  the  attorneys  for  Monongahela  Navigation  Company  respecting  ques- 

tions involved. 


C'C4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  No.  9,  MONONGAHELA  RIVER. 

During  the  past  fiscal  year  the  ordinary  routine  of  passing  boats  and 
rafts  proceeded  as  usunl. 

In  the  early  part  of  February  there  came  a  sudden  flood  in  the  Mo- 
nongahela Biver  which  at  2  a.  m.  on  the  4th  had  reached  a  height  of  5 
feet  above  the  head  of  the  lock,  with  a  fall  of  2.7  feet.  The  current  due 
to  this  fall  had  such  velocity  that  it  scoured  a  deep  hole  behind  the  up- 
per wing- wall,  whose  greatest  depth  was  15  feet  and  greatest  length  (back 
of  land  wall)  was  93  feet.  One  of  the  hog  chains  of  the  upper  arm  of  the 
upper  gate  on  the  river  side  was  broken,  and  some  slight  damage  was 
done  to  the  crib  outside  of  the  river  wall.  The  lock  chamber  received 
the  material  washed  out  from  behind  the  wing- wall,  and  the  working  of 
the  gates  was  temporarily  stopped  by  accumulations  of  drift. 

These  damages  were  promptly  repaired  under  the  direction  of  Mr. 
William  Weston,  civil  engineer,  and  the  expenses  were  defrayed  out 

*  Omitted.    Printed  in  House  Ex.  Doo.  No.  112,  Forty-ninth  Congress,  aeoond  Besalou, 
8872  ENG  87 114 
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of  a  special  allotment  of  $1,100  from  the  indefinite  appropriation  for 
''operating  and  care  of  canals  and  other  works  of  navigation."  Special 
pains  were  taken  to  protect  the  surface  behind  the  upper  wing-wall,  and 
it  is  believed  that  such  an  accident  can  not  occur  again. 

As  there  are  indications  that  the  bed  work  on  which  the  dam  is  built 
is  giving  way  under  the  efFects  of  the  overfall,  it  is  proposed  during  the 
present  fiscal  year  to  extend  the  apron  built  below  a  portion  of  the  dam 
in  1884  until  the  whole  length  of  the  work  is  provided  with  an  apron. 
It  is  expected  that  the  effect  of  this  apron  will  be  to  destroy  the  inaction 
below  the  dam,  and  to  push  the  area  of  excessive  scour  so  far  from  the 
dam  that  the  bed-rock  shall  be  secure  from  future  attack. 

ESTIMATE  FOK  YEAK  KNDING  JUNE  30,  1888. 

Addition  of  apron  to  dam $10,000 

Lock-keeper's  salary 600 

Contingencies , 400 

11,000 

Statement  of  escpensea  incurred  on  Look  and  Dam  No,  9,  Monongahela  River ,  during  the 
fiscal  year  ending  June  30,  1887. 


General  administration. 

'3 

s 

Repairs. 

Date. 

H 

5* 

H 

1 

1 
1 

4i 

5 

1 

Grand 
totaL 

1886. 
Jaly 

$50.00 
50.00 
60.00 
50.00 
50.00 
50.00 

50.00 
60.00 
50.00 
60.00 
50.00 
60.00 

$68.68 
157.77 
213.79 

$50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

118.68 
207. 77 
263.79 
50.00 
50.00 
50.00 

$20.55 

$39.69 

$60. 2i 

$110.24 
50.00 

August 

ScDt6nibor         "  . 

60.00 

Octobor 

36.10 

36.10 

86.10 

Novemlior 

60.00 

December 

50  00 

1887. 
January 

$8.75 

3.70 

4.20 

21.70 

16.00 

$0.40 

.40 

182.84 

853.66 

54.07 

5.25 

127.83 

February. 

132  84 
310.32 

844.31 

March 

527.59 
9.52 
4.50 

15.75 

44.55 

.75 

1,121.65 
125.77 

April 

May. ..;:......;...: 

71.25 

June 

50.00 

Total 

600.00 

440.24 

1.040.24 

54.35 

463.71 

617.40 

61.45 

1,142.56 

2, 237. 15 

CC5. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  river  and  harbor  act  of  August  5,  1886,  contained  an  appropriar 
tion  of  $30,000  for  the  Allegheny  River. 

The  greater  portion  of  the  appropriation  was  expended  under  the 
direction  of  1.  V.  Iloag,  jr.,  in  removing  rocks  from  the  channel  of  the 
"  river.  For  this  purpose  seven  parties  were  organized,  each  party  cou- 
sisting  of  a  foreman,  from  20  to  30  men,  and  5  or  6  teams,  and  these  par- 
ties were  distributed  over  the  river  from  Olean  to  Pittsburgh. 

The  work  of  the  season  was  the  removal  from  the  channel  of  the 
river  of  17,558  cubic  yards  of  rock  and  503  snags. 

Some  material  was  accumulated  for  the  constructiou  of  an  inclined 
plane  at  the  Gorydon  Dam,  in  order  to  facilitate  the  passage  of  boats 
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and  rafts,  bat  the  work  of  putting  it  in  place  was  postponed  until  the 
season  of  1887.  Active  operations  were  resumed  in  July,  1887,  and 
are  now  iirogressing  favorably. 

ESTIMATE. 

The  estimate  of  last  year,  (40,000,  not  having  been  acted  upon,  is 
herewith  renewed.  A  great  deal  of  good  has  been  accomplished  by  the 
work  already  done,  but  the  channel  is  not  yet  wholly  clear  of  rocks  and 
other  obstructions. 

It  is  impossible  to  get  reliable  statistics  of  inland  rivers,  but  the  best 
information  available  puts  the  commerce  of  the  Allegheny  during  1886 
at  40,000,000  feet  of  timber,  25,000,000  feet  of  dressed  lumber,  1,200 
new  boats  and  barges,  and  a  large  but  indeterminate  miscellaneous 
trade  in  limestone,  iron  ore,  coal,  fire-clay,  brick,  salt,  etc. 

Money  statemefit 

July  1,1886,  amount  av/kilable $634.29 

Amount  appropriated  by  act  approved  August  5,  1886 30,000.00 

30,634.29 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,1886 23,784.06 

July  1, 1887,  amount  available 6,850.23 

C  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1889    40, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


CC6. 

LOCK  AND  DAM  AT  IIKRK'S  ISLAND,  ALLEGHENY  RIVER. 

Tbis  work  has  not  yet  been  begnn,  as  there  is  no  authority  to  pur- 
chase the  necessary  land.  At  the  close  of  the  last  fiscal  year  there 
were  two  legal  obstacles  to  the  building  this  lock  and  dam,  the  first  be- 
ing the  lack  of  any  cession  of  jurisdiction  by  the  State  of  Pennsylvania 
over  the  land  needed  for  the  lock  and  the  abutment,  and  the  second 
being  the  lack  of  authority  for  the  United  States  to  purchase  this  land. 
The  first  of  these  obstacles  was  removed  by  an  act  approved  May  18, 
1887,  granting  the  consent  of  the  State  of  Pennsylvania  to  the  acquisi- 
tion by  the  United  States  of  lands  bordering  on  the  navigable  waters 
within  the  State,  for  the  i)urpose  of  erecting  thereon  dams,  abutments, 
locks,  etc.,  and  ceding  jurisdiction  over  the  same.  A  copy  of  this  act 
is  hereto  annexed.  The  second  obstacle  remains  in  full  force,  and  will 
prevent  the  actual  beginning  of  construction  until  removed  by  act  of 
.Congress. 

In  my  last  annual  report  it  was  stated  that  the  dimensions  originally 
adopted  in  1880  for  this  lock  were  now  considered  too  small,  and  that  a 
new  estimate  for  a  larger  lock  would  be  submitted.  As  originally  de- 
signed it  was  of  the  same  size  (200  by  50  in  the  chamber)  as  the  Gov- 
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eminent  locks  on  the  Upper  Monongabela.  Further  study  has  shown 
that  a  lock  located  like  this,  in  the  crowded  harbor  of  Pittsburgh,  ought 
to  be  large  enough  to  pass,  in  one  lockage,  a  tow-boat  and  two  barges, 
as  it  is  expected  that  it  will  be  chiefly  used  by  towing  steamers  with 
barges.  For  such  use  the  lock  should  have  a  plear  width  of  53  feet,  and 
the  available  length  should  be  285  feet,  which  is  equivalent  to  321  feet 
between  hollow  quoins.  The  capacity  of  the  lock  now  proposed  is  there- 
fore about  70  i)er  cent,  greater  than  that  of  the  one  originally  designed. 

ESTIMATE. 

Recent  examinations  by  boring  show  that  there  is  no  rock  within 
reach,  and  botli  lock  and  dam  will  have  to  be  built  on  piles.  This  fact, 
together  with  the  increase  in  size  of  the  lock,  makes  it  necessary  to  in- 
crease the  estimated  cost  of  a  lock  and  dam  at  this  locality  to  8400,000, 
exclusive  of  the  cost  of  the  land.  It  is  impossible  to  tell  what  will-have 
to  be  paid  for  the  latter  until  the  exact  site  has  been  selected,  and  ne- 
gotiations have  been  begun  with  the  owners ;  but  as  the  land  on  each 
side  lies  in  the  heart  of  a  great  city,  it  is  thought  that  at  least  (20,000 
ought  to  be  set  aside  for  this  purpose.  Fo^  obvious  reasons  it  has  been 
thought  best  to  defer  the  selection  of  the  exact  site  of  the  dam  until  the 
United  States  is  ready  to  make  the  purchase. 

Should  the  revised  estimate  herein  submitted  be  thought  too  great 
for  the  results  to  be  obtained,  the  matter  can  now  be  dropped  without 
loss  to  the  United  States,  as  no  expenditures  have  been  made,  except 
a  trifle  for  office  work. 

In  order  that  work  on  the  lock  may  be  carried  on  without  interrup- 
tion after  it  had  been  began,  an  estimate  of  $100,000,  in  addition  to  the 
sum  now  in  hand,  is  submitted  for  the  next  fiscal  year. 

For  commercial  statistics  see  the  report  on  the  Allegheny  Eiver. 

Money  statement. 

Amounfc  appropriated  by  act  approved  August  5,  188G %S7y  500. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  excluBive  of  liabilities 
outstanding  July  1, 1886 160.00 

July  1,1887, amount  available 37,340.00 

{Amount  (estimated)  roauired  for  completion  of  existing  project 382, 500. 00 
Amountthat  can  be  probtably  expended  in  fiscal  yean*  ending  June  30, 1889  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AN  ACT  to  graDt  the  consent  to  tbo  State  of  PcnnHylvnnia  to  tbo  aequisitJou  by  the  United  States 
of  certain  lands  bordering  on  the  navigable  Tvat era  within  the  State,  for  the  purpose  of  erecting; 
thereon  dams,  abutments,  locks,  locli -houses,  otliros,  and  necessary  structures  for  tlio  coustractiou 
and  maintenance  of  slack-water  navigntion  on  said  rivers  and  ceding  jurisdiction  OTer  the  same,  and 
for  imposing  fines  and  penalties  for  willful  injuries  to  the  grounds,  buildings,  and  appurtenances 
acquired  under  the  provisions  of  this  act. 

Section  1.  Be  it  enacted  by  the  Senate  and  House  of  Bepresentativea  of  the  Commonwffdlth 
of  Pennsylvania  in  general  assembly  met,  and  it  is  hereby  enacted  by  the  authority  of  the 
same.  That  whenever  the  United  States  shall  make  an  appropriation,  and  shall  be 
about  to  begin  the  improvement  of  any  of  the  navigable  waters  within  the  State  of 
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PennsylvaDia  by  meaos  of  locks  and  permanent  and  moveable  dams,  or  dams  with 
adjustable  chutes,  the  consent  of  the  State  of  Pennsylvania,  through  the  governor 
thereof,  is  hereby  given,  to  the  acquisition  by  the  United  States,  by  the  purchase,  or 
by  condemnation  in  the  manner  hereinafter  provided,  of  any  lands,  baildincs,  or  other 
property  necessary  for  the  purpose  of  erecting  thereon  dams,  abutments,  locks,  lock- 
houses,  chutes,  and  other  necessary  structures  for  the  construction  and  maintenance 
of  slackwater  navigation  on  said  rivers,  and  the  United  States  shall  have,  hold,  use, 
and  occupy  the  said  land  or  lands,  buildings,  or  other  property,  when  purchased  or 
acquired  as  provided  by  this  act,  and  shall  exercise  jurisdiction  and  control  over  the 
same  concurrently  with  the  State  of  Pennsylvania. 

Sbc.  2.  If  the  United  States  shall  determine  to  take  lands,  buildings,  or  other  prop- 
erty necessary  for  the  purposes  mentioned  in  the  first  section  of  this  act,  and  can  not 
agree  with  the  owner  or  owners  of  such  lands,  buildings,  or  other  property  for  the  com- 
pensation to  be  made  for  such  taking,  the  court  of  common  pleas  having  jurisdiction 
in  the  county  where  such  lands,  buildings,  or  other  property  is  situated  shall,  upon 
application  by  either  the  United  States  or  the  owner  or  owners,  or  any  one  in  behalf 
of  either,  appoint  throe  disinterested  freeholders,  who,  having  duly  qualified  before 
said  court,  add  having  given  such  public  notice,  and  such  notice  to  owners  of  the  prem- 
ises to  be  viewed  and  appraised,  of  the  time  and  place  of  meeting  as  the  said  court  mar 
direct,  shall  ascertain  and  determine  the  amount  of  compensation  to  be  paid  to  said 
owner  or  owners,  and  shall  make  reports  to  said  court  ot  their  award  on  or  before  the 
first  day  of  the  term  nest  after  their  appointment :  Pravidedf  That  the  said  United 
States  shall  not  be  authorized  to  take  possession  of,  or  use,  or  occupy  the  landf^  build- 
ing, or  other  property  taken  under  the  provisions  of  this  section  until  the  amount  of 
said  award  sh^ll  be  paid  to  the  owner  or  owners  thereof:  Provided  further,  That  the 
said  court  may  set  aside  the  report  of  said  viewers  upon  being  satisfied  that  the  amount 
of  said  award  is  excessive  or  insufiicient:  And  provided  further,  That  upon  the  appli- 
cation of  any  party  aggrieved,  made  within  thirty  days  after  the  filing  of  the  report 
of  the  viewers,  for  an  issue  to  try  the  facts  in  controversy  between  the  respective 
parties  and  to  determine  the  amount  of  compensation  due  for  property  condemned 
and  taken,  or  for  property  injured  or  destroyed  by  the  construction  or  enlargement 
of  the  works  and  improvements  contemplated  by  this  act,  it  shall  be  the  duty  of  said 
court  to  award  said  issue ;  and  any  appeal  taken  pursuant  to  this  act  shall  be  signed 
by  the  party  or  parties  taking  the  same,  or  by  his  or  their  agent  or  attorney,  and  shall 
be  accompanied  by  an  affidavit  of  the  party  appellant,  or  by  his  or  their  agent  or  at- 
torney, that  the  same  is  not  taken  for  the  purpose  of  delay  but  because  the  affiant 
firmly  believes  that  injustice  has  been  dono. 

Sec.  3.  That  if  any  person  or  persons  shall  willfully  or  maliciously  injure  any  of 
the  lands,  buildings,  or  other  property  acquired  or  held  under  the  provisions  of  this 
act,  such  person  or  persons  shall  be  liable  to  a  fine  of  not  exceeding  one  hundred  dol- 
lars and  to  an  imprisonment  not  exceeding  six  months,  or  both,  or  either,  at  the  dis- 
cretion of  the  court,  said  offense  to  be  prosecuted  and  punished  in  any  court  of  com- 
petent jurisdiction. 

W.  T.  DAvres, 

President  of  the  Senate. 

Henry  K.  Boykr, 
Speaker  of  the  Houee  of  Bepresenlativee, 

Approved  the  eighteenth  day  of  May,  eighteen  hundred  and  eighty -seven. 

Jamrs  a.  BravIbr. 


CC  7. 
ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO. 

This  work  was  begun  iii  1880,  and  at  the  present  time  is  little  more 
than  one-half  completed.  The  approved  project  is  the  constraction  of 
a  large  lock  through  the  first  or  lower  dam  of  the  Muskingum  Biver 
slackwater  system,  by  means  of  which  boats  navigating  the  Ohio  Kiver 
can  have  access  to  the  Muskingum  Pool  at  times  when  there  may  be 
danger  from  ice-floods  in  the  Ohio.  The  new  lock  is  also  designed  for 
the  use  of  all  boats  passing  to  and  from  the  Muskingum  Biver,  as  the 
old  lock  is  in  bad  condition,  and  may  at  any  time  become  impassable. 

As  the  work  now  stands,  the  new  lock-walls  have  been  built  to  full 
height,  or  nearly  so,  from  the  upper  end  to  30  feet  below  the  center  of 
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lock-chamber.  This  takes  the  walls  past  the  line  of  the  dam,  but  there 
yet  remains  some  220  feet  of  the  lower  end  of  the  lock  upon  which  no 
work  of  construction  has  been  done. 

The  work  thus  far  built  is  in  excellent  condition,  except  the  part  built 
in  1881,  in  which  Buffalo  cement  was  used.  The  samples  of  cement  fur- 
nished by  the  Buffalo  Cement  Company  were  excellent,  and  the  first 
few  lots  received  from  them  came  up  to  the  sample,  but  the  quality 
steadily  deteriorated,  until  the'cement  was  finally  rejected. 

The  shortness  of  the  working  season,  however,  and  the  hurry  in  which 
work  had  to  be  done  caused  some  lots  to  be  accepted  that  would  not 
have  been  taken  under  other  circumstances.    It  was  believed,  however, 
that  the  cement  would  ultimately  harden,  and  that  the  surplus  of 
strength  in  the  walls  would  justify  the  use  of  weak  cement  in  an  emer- 
gency.   Such  would  probably  have  been  the  case  had  not  a  new  and 
irremediable  defect  soon  manifested  itself— the  cement  kept  steadily 
swelling.    At  first  very  minute  cracks  appeared  in  some  of  the  joints, 
but  these  were  supposed  to  be  mere  surface  cracks  due  to  expansion 
and  contraction.    The  joints  were  opened  out  and  repaired  with  wam- 
pum (American  Portland)  cement,  and  it  was  supposed  that  the  matter 
was  ended.    The  next  season  it  was  observed  that  the  joints  had  opened 
again,  and  that  some  of  the  lower  courses  of  stone  were  bulging.    Dur- 
ing the  season  of  188;^  no  work  was  done  on  the  ice-harbor  lock,  on 
account  of  the  failure  of  the  river  and  harbor  bill,  and  work  was  not 
resumed  until  1884.    By  this  time  all  the  joints  of  the  land  wall,  as 
far  as  built,  had  opened,  and  the  removal  and  reconstruction  of  the 
wall  was  unavoidable.    As  there  were  no  indications  of  failure  below 
the  level  of  the  upper  miter-sill,  only  the  portion  of  wall  above  this  level 
was  taken  down  and  rebuilt.    Unfortunately  the  remedy  was  not  suffi- 
ciently radical ;  leaks  have  since  developed  in  the  lower  courses,  which 
were  allowed  to  remain,  and  the  junction  of  the  new  wall  with  the  old 
one  is  now  marked  by  a  wide  vertical  crack.    If  the  cement  would  ever 
stop  expanding  the  damages  could  be  repaired  and  the  work  could  be 
put  in  good  condition,  but  thus  far  the  action  continues.    The  two  piers 
above  the  lock,  for  the  protection  of  the  gates  when  open,  are  in  a  state 
of  ruin  from  internal  swelling.    They  will  be  rebuilt  as  soon  as  an  op- 
l)ortunity  can  be  found  and  funds  can  be  spared.     Notwithstanding 
these  defects  the  lock  can  be  made  a  strong  and  serviceable  one,  but  I 
am  afraid  that  it  will  always  show  disfiguring  leaks,  that  ought  never 
to  be  seen  in  well-built  masonry. 

The  appropriation  of  $37,000  under  act  approved  August  5, 1886,  was 
not  sufficient  to  put  in  the  lower-end  foundation  and  complete  the  work 
to  low-water  level,  nor  was  the  appropriation  made  in  time  to  take  ad- 
vantage of  the  low-water  season.  No  river  work  was  therefore  at- 
tempted last  fall,  but  a  force  averaging  20  stone-cutters  and  11  labor- 
ers was  employeid  in  the  stone-yard  from  September  3  to  December  3, 
cutting  stone  for  the  lock-walls.  The  amount  cut  during  the  three 
months  was  5,221  square  feet  of  face  work  and  353 'blocks  of  special 
stone  and  coping.  A  small  party  was  also  employed  three  weeks  in 
repairing  the  main  dam  alongside  of  the  ice-harbor  coffer,  to  prevent 
threatened  serious  damage  to  the  latter.  The  cost  of  these  repairs  was 
$1,278.70. 

No  additional  funds  were  available  in  the  spring  of  1887,  but  rather 
than  delay  the  work  any  longer  it  was  considered  best  to  build  a  sub- 
stantial cofferdam  and  go  on  with  the  remaining  foundation  work  dur- 
ing the  low-water  season,  until  the  appropriation  was  exhausted.  A 
project  to  this  end  was  accordingly  submitted  and  approved,  and  work 
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was  resumed  iu  the  early  part  of  JuDe,  1887.  At  the  end  of  the  fiscal 
year  informal  contracts  had  been  entered  into  for  furnishing  the  mate- 
rial needed  for  coffer-dam,  the  decayed  plant  had  been  partly  over- 
hauled and  repaired,  and  a  tramway  has  been  built  for  handling  mate- 
rial, a  small  amount  of  which  had  at  that  time  been  received. 

After  the  winter  ice  had  run  out  a  few  repairs  were  made  to  the  old 
coffer-dam,  and  it  is  yet  serviceable  for  present  needs.  The  work  re- 
mains unaer  the  local  charge  of  Mr.  William  Weston,  assistant  engi- 
neer. 

ESTIMATE. 

The  irregular  prosecution  of  this  work  has  materially  added  to  its 
total  cost,  and  at  the  end  of  the  present  season  it  will  not  be  beyond 
risk  of  damage  from  floods  and  ice,  as  it  is  impossible,  with  the 
money  now  available,  to  bring  the  lock-walls  up  to  low-water  level. 
No  exact  estimate  of  the  cost  of  completing  the  work  can  be  made, 
while  these  risks  and  the  uncertainties  of  adequate  appropriations  hang 
over  it,  but,  as  the  best  that  can  be  done,  I  renew  my  estimate  made  last 
year,  with  the  addition  of  $2,366.03  for  the  additional  cost  of  another 
year's  delay ;  the  total  estimate  for  the  next  fiscal  year  is  therefore 
placed  at  $60,000,  all  of  which  ought  to  be  appropriated  at  once,  so  as 
to  finish  the  work  and  get  it  out  of  the  way.  With  this  sum  it  is 
thought  that  the  lock  can  be  put  in  working  order  in  one  season ;  any 
less  appropriation  will  add  to  the  total  cost  of  the  work. 

The  Muskingum  Ice-Harbor  will  be  used  by  boats  navigating  both  the 
Ohio  and  Muskingum  rivers.  Fbr  statistics  on  commerce,,  attention  is 
accordingly  directed  to  my  reports  on  the  improvements  of  these  rivers. 

Money  statement, 

July  1, 1886,  amount  available $11.67 

Amount  appropriated  by  act  approved  August  5, 1886 37,  r)00. 00 

37,511.67 
July  1, 1887,  amount  expeuded  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $9,594.75 

July  1,  1887,  outstanding  liabilities 65,19 

9,659.94 

July  1, 1887,  amount  available 27,851.73 

(Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    60, 000. 00 
Submitted  in  compliance  with  requirements  .^f  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


CCS. 


OPERATING  AND  CARE  OF  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM 

RIVER,  OHIO. 

Although  the  river  and  harbor  act  of  August  5, 1886,  authorized  the 
United  States  to  take  possession  of  the  Muskingum  Eiver  as  tendered 
by  the  State  of  Ohio,  the  act  contained  a  clause  which  caused  a  great 
ileal  of  delay,  and  required  the  passage  of  an  additional  act  by  the 
legislature  of  Ohio.    The  clause  in  question  reads  as  follows : 

The  provisions  of  this  act,  so  far  as  thoy  relate  to  tho'Muskingnm  River,  shall  not 
take  effect,  nor  shall  the  money  herehy  appropriated  bo  available,  until  the  State  of 
Ohio,  acting  by  its  <TnIy  anthorized  agent,  tnrns  over  to  the  United  States  all  property 
ceded  by  the  act  of  the  general  assembly  aforesaid,  and  all  personal  property  belong- 
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iDg  to  the  improvement  aforesaid,  and  nsed  in  its  care  and  improvement,  and  any 
balance  of  money  appropriated  by  said  State  for  the  improvement  of  said  river,  and 
which  is  not  expended  on  the  fifteenth  day  of  July,  eighteen  hnndred  and  eighty- 
six. 

The  river  and  harbor  act  did  not  pass  until  three  weeks  after  the  loth 
of  July,  and  the  order  to  take  possession  of  the  Muskingum  River  was 
not  issued  until  six  weeks  later,  being  special  orders  No.  227,  head- 
quarters of  the  Army,  Adjutant-General's  Office,  September  30,  188<>, 
As  soon  as  this  order  was  received,  negotiations  were  opened  by  Lieuten- 
ant Beach  (in  temporary  charge  of  this  office)  with  the  Board  of  Public 
Works  of  the  State  of  Ohio,  and  that  body  was  notified  to  prepare  tlie 
necessary  deeds,  maps,  and  invoices  of  personal  property.  Meanwhile 
it  was  learned  that  the  Board  of  Public  Works  had  been  compelled  to 
expend,  in  current  expenses,  the  greater  portion  of  the  money  on  hand 
on  July  15,  and  were  thus  unable  to  make  a  literal  compliance  with  the 
act  of  Congress.  By  letter  of  October  9,  Lieutenant  Beach  laid  these 
facts  before  the  Chief  of  Engineers,  with  a  request  for  instructions ; 
and  the  latter  officer  forwarded  the  papers  through  the  War  Depart- 
ment to  the  honorable  Comptroller  of  the  Treasury  for  decision. 

Under  date  of  October  29,  the  Comptroller  decided  that  duly  au- 
thenticated vouchers  might  be  accepted  for  payments  made  between 
July  15,  and  August  5,  but  that  the  State  must  pay  over  in  cash 
the  amount  standing  to  the  credit  of  the  Muskingum  Elver  on  the  15th 
of  July,  less  the  above-mentioned  vouchers. 

As  the  funds  in  the  hands  of  the  Board  of  Public  Works  wore  insuffi- 
cient to  meet  the  required  payment,  jio  further  steps  could  be  taken, 
and  meanwhile  efforts  were  made  to  obtain  Congressional  relief  from 
the  dead-lock.  At  the  instance  of  the  Hon.  C.  H.  Grosvenor,  an  item 
was  introduced  into  the  river  and  harbor  bill  of  1887,  relieving  the 
State  of  Ohio  from  the  obligation  to  pay  over  any  money,  and  it 
was  supposed  that  all  the  obstacles  would  thus  be  removed.  Unfortu- 
nately this  bill  failed  to  pass,  so  that  all  hopes  of  relief  from  that  quarter 
had  to  be  abandoned.  Parties  interested  in  efifecting  the  transfer  im- 
mediately made  application  to  the  legislature  of  Ohio  to  appropriate 
the  sum  required  by  the  Comptroller's  decision.  This  application  was 
successful,  as  appears  from  the  accompanying  letter  from  the  governor 
of  Ohio : 

State  of  Ohio,  Executivk  Department, 

Office  of  the  Governor, 

Columbus,  April  7,  1887. 

Dear  Sir:  In  accordance  with  the  following  provisions  of  the  general  appropriation 
act,  passed  by  the  general  assembly  of  the  State  of  Ohio  on  the  list  day  or  March,  A. 
D.  1887.  in  the  words  and  figures  following,  to  wit : 

**  To  be  paid  to  the  United  States  Gk>yemraont,  for  the  purpose  of  consummating  the 
transfer  ot  the  Mnskingum  River  improvement  and  properties,  the  snm  of  |9,000,  or 
as  much  thereof  as  may  be  necessary  to  complete  said  transfer:  Provided,  That  the 
amount  necessary  shall  be  drawn  by  the  governor  of  the  State  and  be  paid  to  the 
proper  officers  of  the  United  States  npon  the  full  and  final  acceptance  of  said  im- 
provements and  properties  by  the  United  States.*'  I  herewith  hand  yon  an  order  on 
the  auditor  of  state  of  the  State  of  Ohio  for  the  snm  of  $7,233.20,  and  vouchers  con- 
sisting of  receipted  pay-rolls  and  schedules  of  other  expenditures,  to  the  amount  of 
$2,941.6*2,  for  disbursements  by  the  State  of  Ohio  made  on  and  for  the  repair  and  ben- 
efit of  the  Muskingum  River  improvement,  contracted  prior  to  the  5th  day  of  August, 
1886,  the  snm  being  in  lull  settlement  and  satisfaction  of  the  balance  of  $10,174.82  of 
money  appropriate  by  the  State  of  Ohio  for  the  improvement  of  said  river  unex- 
pended on  thjB  15th  day  of  July,  1886,  referred  to  in  the  act  of  Congress  passed  August 
5,  1886,  I  hereby  certifying"  that  said  sum  of  $10,174.82  was  the  full  amount  of  said 
appropriation  unexpended  on  the  said  15th  day  of  July,  1886. 
I  am,  very  respectfully,  yours,  etc., 

J.  B.  T'oraker, 

Lieut.  Col.  Wm.  E.  Merrill,  Governor  of  Ohio. 

Engineer  Corps,  U.  S,  A. 
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AccordiDgly,  on  the  7th  of  April,  I  took  possession  of  the  Mnskingam 
Elver,  on  the  part  of  the  United  States,  and  received  from  Governor 
Foraker  the  sum  of  (7,233.20  in  cash  and  $2,941.62  in  duly  a atheoticated 
Yonchers,  making  a  total  of  $10,174.82,  and  also  an  invoice  of  the  per- 
sonal property  belonging  to  the  Muskingum  Eiver.  From  Columbus  £ 
went  to  Zanesville  and  made  a  rapid  inspection  of  the  river,  retaining 
all  the  old  employes  until  their  successors  could  be  appointed.  Lieut. 
Lansing  H.  Beach,  Corps  of  Engineers,  was  assigned  to  the  charge  of 
the  Muskingum  as  resident  engineer,  and  Lieut.  C.  E.  Gillette,  Corps  of 
Engineers,  was  afterwards  assigned  as  his  assistant. 

After  the  river  came  into  the  possession  of  the  United  States,  and  an 
opportunity  was  afforded  for  a  careful  examination,  it  was  discovered 
that  its  general  condition  was  much  worse  than  when  it  was  examined 
in  1885.  The  work  of  deterioration  had  progressed  rapidly,  and  as 
hardly  anything  had  been  done  to  check  it,  its  efiects  were  visible  on 
all  sides.  Two  of  the  dams  (!No.  2,  at  Devol's,  and  No.  5,  at  Luke  Chute) 
were  broken,  and  through  navigation  from  Zanesville  to  Marietta  had 
been  stopped.  All  of  the  dams  were  in  need  of  repair,  and  the  same 
may  be  said  of  the  locks  and  lock-gates.  The  dams  are  in  worse  con- 
dition than  the  locks,  and  it  is  possible  that  every  dam  on  the  river 
must  be  wholly  or  partly  rebuilt  before  constant  navigation  can  be 
assured. 

The  cause  of  this  lamentable  state  of  affairs  is  not  far  to  seek.  The 
Muskingum  River  improvement  is  a  great  engineering  work,  and  to 
keep  it  up  it  should  have  constantly  been  under  the  charge  of  a  skillful 
engineer.  As  a  matter  of  fact,  however,  it  has  never  (as  far  as  any 
knowledge  g#es)  been  under  charge  of  any  one  who  had  any  professional 
knowledge,  and  the  funds  appropriated  for  its  maintenance  have  been 
wastefuUy  expended  through  sheer  ignorance.  If  a  dam  gave  way 
through  defect  of  design,  there  was  no  one  in  charge  who  could  detect 
the  cause  of  the  failure  and  could  remove  it  in  the  reconstruction,  and 
thus  bad  designs  were  perpetuated  as  long  as  funds  held  out.  As  mat- 
ters now  stand,  there  is  not  a  dam  on  the  Muskingum  liiver  that  con- 
forms in  its  design  to  the  results  of  experience;  and  hence  there  is  not 
one  that  I  consider  safe.  The  down -stream  slopes  are  all  too  steep,  and 
all  of  these  slopes  must  ultimately  be  rebuilt.  However,  if  once  recon- 
structed in  accordance  with  modern  types,  there  is  no  reason  why  these 
dams  should  not  last  indefinitely,  wi^  occasional  repair  to  the  upper 
and  exposed  surface.  I  think  it  necessary  to  make  this  statement,  lest 
it  should  be  supposed  to  be  impracticable  to  build  a  durable  dam  on  the 
Muskingum  Biver. 

The  locks  all  show  signs  of  wear,  especially  in  the  chambers  where 
the  water-surface  varies  between  the  levels  of  the  two  pools,  but  they 
c^n  readily  be  put  in  good  working  order  by  wooden  linings  backed  with 
cement  concrete.  The  only  difficulty  will  be  with  those  locks  that  have 
defective  foundations  for  the  walls  and  miter-sills;  thus  far,  however, 
no  case  has  been  discovered  that  cannot  be  handled  satisfactorily. 

During  the  period  of  less  than  three  months  of  the  last  fiscal  year 
that  the  United  States  has  had  charge,  much  time  was  necessarily  con- 
sumed in  organization  and  in  getting  together  an  efiScient  force  of  lock- 
keepers  and  of  foremen  of  repairs.  There  was  also  great  difficulty  in  get- 
ting reliable  information  on  which  to  act,  as  there  were  no  maps  of  tne 
river  or  of  any  lock  or  dam  on  it,  no  drawings  of  machinery  of  any  kind, 
and  no  reliable  maps  of  the  real  estate.  For  much  of  the  property  there 
are  no  deeds  at  all,  and  at  least  one  of  the  tracts  specifically  deeded  to 
the  United  States  did  not  belong  to  the  State  of  Ohio. 
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While  accamalatiDg  facts  and  organizing  a  permaueot  force,  the  work 
of  repair  was  not  neglected.  The  breaks  in  Dams  2  and  5  were  rapidly 
repaired  by  brush  and  stone  coffer-dams,  and  navigation  was  resamed 
within  less  than  two  months  after  the  Government  took  charge.  I7n- 
fortunately  this  condition  did  not  last  long,  as  a  rise  in  June  broke  Dams 
Nos.  1  and  5  (the  latter  in  a  new  place),  and  greatly  endangered  Dams 
l!fo8. 4  and  8.  Work  on  these  broken  and  injured  dams  was  in  active 
progress  at  the  close  of  the  fiscal  year. 

For  further  details  reference  is  made  to  the  accompanying  report  of 
Lieut.  Lansing  H.  Beach,  the  resident  engineer. 

The  allotment  for  operating  and  care  of  these  locks  and  dams  during 
the  fiscal  year  ending  June  30, 1888,  is  $190,000. 

The  estimated  amount  required  for  the  fiscal  year  1888-'89  is  as  follows : 


Office  and  general  administration.  |7, 200 

Lock  force 6,720 

Steamboat  expenses 4, 500 

Repairs  to  lock  and  dam  No.  1 .. . .  10, 000 
Repairs  to  lock  and  dam  No.  3. . . .     1, 000 

Repairs  to  lock  and  dam  No.  4 5, 300 

Repairs  to  lock  and  dam  No.  6 15, 000 

Repairs  to  lock  and  dam  No.  7 ....     1, 200 


Repairs  to  lock  and  dam  No.  8.. .  $10, 700 
Repairato  lock  and  dam  No.  10..      3, 500 
General  repairs  to  gates  and  ap- 
paratus       2,300 

Dredge-boat  expenses 9, 000 

Contingencies,  abont  25  per  cent .     Ihj,  580 

95,000 


The  above  estimate  is  the  best  that  can  be  made  now,  but  it  is  not 
possible  to  put  these  old  works  in  such  a  condition  that  they  will  not 
need  heavy  repairs  for  several  years.  From  the  present  outlook  I 
should  say  that  the  annual  cost  of  maintaining  the  10  dams  and  11  locks 
on  the  Muskingum  Bivcr  can  ultimately  be  brought  downvto  $30,000  a 
year,  as  stated  in  my  original  report,  but  for  several  years  to  come  the 
cost  will  probably  be  double  this  sum. 

Mimey  statement. 

Amonn t  appropriated  by  act  approved  Angnst  5,  1686 $20, 000. 00 

July  1,  1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |7,450.09 

July  I,  1887,  outstanding  liabilities 7,652.99 

15,103.08 

July  1, 1887,  amount  available 4,896.92 


DETAILED  STATEMENT  OF  EXPENSES  INCURRED  FOR  OPERATING  AND  MAINTAINING 
THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER  FOR  THE  FISCAL  YEAR  END- 
ING JUNE  30,  1887. 


April,  1887. 

Mky,  1887. 

Jane,  1887. 

Total,  1887. 

Salftrios 

$340.17 
47.80 
246.49 

$514.42 
56.01 
284.  U 

$1,017.00 
358.76 
211.64 

$1,771.59 

Plant 

Contingecoios - 

462.57 
742.37 

Total 

53446 

854.67 

1,587.40 

2,976.63 

Steamer  General  W.  S.  Jonoa : 

gnlariea 

115.30 
14.80 
64.73 
34.84 

29a  25 
12.42 
23.30 
17.04 

296.50 

710.06 

27.22 

Snpplica 

18.21 
6.80 

06.24 

Bepaira 

57.08 

Total 

219.67 

351.01 

320. 51 

891.19 
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DETAILED  STATEMENT  OF  EXrEN6E6    INCURRED  FOR  OPERATING  AUv  MAINTAINING 
THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER,  ETC.— COIitiuued. 


April,  1887. 

May,  1887. 

Jnne,  1887. 

Total,  1887. 

Kepalr  of  look  and  dam  No.  1— Marietta  &  Harmar  : 
Labor 

$2, 642. 75 

612.01 

19.50 

$2,642.76 
650  40 

Material 

$13.60 

$23.95 

Boat-hiro 

19.50 

' 

Total 

13.60 

23.05 

3,275.16 

3,312.71 

Repair  of  lock  and  dam  No.  2— Devola : 

Labor 

210.57 

143. 55 

5.00 

1,487.92 

2,314.27 

9.00 

115.92 

943.77 

20.00 

1,814.41 

3,401.80 

34  00 

Material 

Boat-hiro 

Total 

350.12 

8,811.19 

1, 079. 69 

5,250.00 

Repair  of  lock  and  dam  Ko.  3— Lowell : 

Labor 

1.05 
L60 

36.73 
6.71 

81.05 

118.83 

Material j. 

8.31 

Total 

2.65 

43.44 

81.05 

127.14 

Repair  of  lock  and  dam  No.  4— BoTorly  &  Waterford  : 
I.Abor 

2.00 
6.20 

2.00 

Material 

6.20 

Total 

8.20 

8.20 

Repair  of  lock  and  dam  No.  5— Lnko'Chnte: 

Labor 

173. 97 
39.45 

679. 81 
82. 62 

055. 78 
010. 61 

1,500  50 

Material 

732.58 

Total 

213.42 

702.33 

1.266.30 

2, 242, 14 

Repair  of  lock  and  dam  No.  6— Windsor  and  Stockport : 
Labor 

0.60 

6.60 

Material 

6.20 

1.21 

7.41 

Total 

6.60 

6.20 

L2I 

14.01 

Repair  of  lock  and  dam  Na  7— MoConnelsvillo  and 
Malta: 
Labor 

10.12 
2.84 

10.12 

Material 

6.20. 

8.54 

Total 

6.20 

12.46 

18.60 

Repair  of  lock  and  dam  Na  S— Eagleport  and  Rokeby : 
Labor 

L50 
10.07 

1.50 

Material 

10.07 

Total 

11.57 

11.57 

Repair  of  lock  and  dam  No.  9— Taylorsville  and 
Dnncan's  Falls : 
Labor 

2.50 
6.20. 

2.50 

Material 

6.20 

Total 

8.70 

8.70 

Repair  of  look  and  dam  No.  10— Zaneaville : 

Labor 

8.77> 
177.48 

20.44 
13.29 

38.21 

"M^fltf^rial 

18.25 

200.02 

Total 

ia25 

I8L25 

42.73 

242.28 

Sammary; 

General  administration •. $2,976.63 

Steamer  General  W.  S.  Jones 891.19 

Lock  and  dam  No.  1 .v 3,812.71 

Lock  and  dam  No.  2 v 5,250.00 

Lock  and  dam  No.  3 127.14 

Lock  and  dam  No.  4 8.20 

Lock  and  dam  No.  6 2,242.14 


Lock  and  dam  No.  6  . 
Lock  and  dam  No.  7  .. 
liock  and  dam  No.  8 . . . 
Lock  and  dam  No.  9  . . 
Lock  and  dam  No.  10  . 


14.01 

18.66 

11.57 

a  70 

242.23 


Total  expenses  incurred 15.103.68 
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REPORT  OF  FIRST  LIEUTENANT  LANSING  H.  BEACH,  CORPS  OF  ENGINEERS. 

Sir:  Id  accordance  witfa  the  provisions  of  the  river  and  harbor  act  of  Angnst  5, 
18d6,  the  United  States  took  possession  of  the  locks  and  dams  on  the  MuskiDgum 
River  on  April  7,  1887,  the  delay  being  due  to  canses  fnlly  set  forth  in  your  report.. 

On  the  13th  of  April  I  was  assigned  by  yonr  order  to  the  local  charge  of  this  im- 
provement, and  on  the  3d  of  May  First  Lient.  0.  E.  Gillette,  Corps  of  Engineers,  re- 
ported at  Zanesville,  Ohio,  as  my  assistant. 

When  the  Uqited  States  took  possession  of  the  river  it  was  found  that  the  works 
could  hardly  be  in  worse  condition  than  they  were.  Dams  Nos.  2  and  5  were  both 
broken,  the  break  at  the  former  place  completely  interrnptiug  navigation,  and  that 
at  the  latter  locality  rendering  it  very  dlmcnlt  and  threat-ening  to  cut  it  off  every 
day.  Forces  were  immediately  set  to  work  to  close  these  gaps,  and  though  opera- 
tions were  conducted  at  an  unfavorable  stage  of  water,  being  several  times  inter- 
rupted by  rises  in  the  river,  the  break  at  No.  2  was  closed  on  May  26  by  a  brash  and 
stone  dam  256  feet  long  and  25  feet  high,  and  navigation  restored  ;  the  break  at  No. 
5  was  repaired  by  a  similar  dam  70  feet  long.  The  canal  at  No.  10  (Zanesville)  was 
in  great  danger  of  breaking  throngh  into  a  culvert  carrying  a  small  stream  under  the 
canal,  and  prompt  measures  had  to  be  adopted  to  save  this  work,  which  has  now 
been  rendered  secure. 

A  heavy  rise  in  the  river  in  the  fore  part  of  June  carried  away  about  100  feet  of 
Dam  No.  1  and  160  feet  more  of  Dam  No.  5,  and  placed  Dams  Nos.  4  and  8  iu  ex- 
tremely dangerous  condition,  all  navigation  being  stopped  throngh  the  im)o1s  above 
the  iirst-nanied  dams.  Work  was  begun  immediately  to  repair  the  damage  at  these 
points,  and  the  gap  in  No.  1  was  closed  on  June  30.  The  gap  at  No.  5  has  not  been 
closed  so  rapidly,  owing  to  the  difficulty  of  procuring  materials,  no  boats  being  able  to 
roach  the  dam  from  eiSier  direction,  and  action  was  somewhat  delayed  by  taking  ad- 
vantage of  the  opportunity  to  repair  a  serious  leak  in  the  miter-sill  and  through  the 
wall  at  this  lock  before  backing  up  the  water  again. 

In  addition  to  these  defects  there  is  not  a  dam  upon  the  river,  except,  perhaps.  No. 
9,  that  does  not  need  extensive  repairs.  The  lock-walls  at  Locks  Nos.  1,  6, 7,  8,  and  9 
are  in  great  danger  of  falling.  The  gates  at  Nos.  4,  7,  8,  and  10  demand  renewing 
without  delay,  as  they  do  not  seem  strong  enough  to  stand  the  high  water  of  another 
winter;  and  the  canals  at  Nos.  3,  4,  and  9  are  almost  impassable  on  account  of  the 
way  in  which  the  sediment  has  been  deposited  in  them,  and  the  canal  at  No.  10  can 
not  bo  traversed  except  by  small  boats.  And  this  general  dilapidation  of  the  larger 
works  is  reflected  throughout  in  the  demoralized  condition  of  the  smaller  parts,  such 
as  the  anchorages  of  the  gates,  the  maneuvering  apparatus,  etc. 

Every  elTort  has  been  made  to  remedy  this  state  of  affairs,  but  the  task  has  been  of 
such  magnitude  that  but  little  impression  has  been  made  in  the  short  time  that  the 
improvement  has  been  in  the  hands  of  the  United  States. 

The  State  of  Ohio  did  not  have  a  map  in  its  possession  of  any  of  the  works,  or  of 
their  vicinity,  nor  was  any  information  concerning  them  received  from  the  board  of 
public  works.  A  surveying  party  was  put  in  the  field  as  soon  as  possible,  and  is  now 
engaged  in  gathering  materials  for  a  map  of  each  locality ;  and  with  all  attainable  in- 
formation at  its  disjiosal  concerning  the  lands  belonging  to  the  improvement,  collected 
niece-meal  from  various  sources,  it  is  hoped  that  the  various  tracts  of  land  to  which  the 
IJnited  States  is  entitled  by  the  transfer  will  be  all  identified  and  their  boundaries 
defined. 

The  leases  for  water-power  at  various  points  had  been  allowed  to  drift  into  the  nt- 
inost  confusion,  and  much  diffionlty  has  been  experienced  in  ascertaining  the  present 
status  of  each,  but  the  following  table  is  believed  to  be  coiTect.  There  are  no  leases 
at  Dams  Nos.  5, 8,  and  9. 
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Leases  of  water-potcer  on  the  Muskingum  Biver  improvement.  * 

[Bent  payable  Hay  and  NoTomber.] 


Locality. 

No.  of 
dam. 

Leaaeee. 

No.  of   eabio 
feet  of  water 
per  minute. 

Bent 
per 

Date  of  lease. 

Lease  ex- 
pires. 

Marietta 

Do 

1 

1 

2 

3 

8 

4 

4 

4 

4 

4 

6 

7 

10 

10 

10 

10 

10 

10 

Phcenix     Hill     Com- 

D^oka  &  Bahlman 

Gates  &  Pay  net... 

Bechsteiner  Brotbers:. 

F.Wilkinit&Co 

H.  C.  Baldwin 

3.000 

1,000 
1,200 

750 
2.000 
1,200 
1.200 

600 
1,750 

$350 

150 
175 
200 
250 
100 
100 
75 
63 
225 
250 
100 
100 
600 
400 
150 
250 

400 

Hay    1,1873 

Feb.  15.1870 
Har.  23, 1881 
Nov.    1,1873 

...do 

Hay  11,1875 
Har.  28,1884 
Nov.  1.1884 
Jaly  IS.  1886 

Hay     1.1808 
Nov      1  1008 

Devola 

Har.  23,1911 
Nov.     1, 1903 
Hay     1. 1903 
Hay     1. 1905 
May     1, 1914 
Nov      1  1014 

Lowell 

Do 

Beverly 

Do 

Hary  L.  Baldwin 

1.  D.  Soooner 

Do 

Do 

D.  T.  Brown 

July  18,1916 

Do 

C.  R.  Stull6 

Stockport 

Pierrot  &  Lanell 

HcConDelBviUo . . 

Zanesvillo 

Do 

Chaao  Andrewslf 

Carey  Bros.  &  Silvey  .. 
Drone  &  Co** 

1,000 
500 

Sept  6,1883 
May  1,1862 
Deo.  7,1871 
Har.  31, 1872 
Sept  6,1861 
Got     6,1885 

Apr.  13,1886 

Jane    4.1803 
May     1,1802 
Sept    1,1901 
May     1,1900 
Aug.    1,1911 
Hay     1.1907 

Hay     1,1801 

Do 

Edward  Johnoon 

Joseph  Shaw 

Beaaniont  &  Blanken- 

bakle. 
Herdman.  Harris  &  Co. 

6,100 
750 
500 

2,200 

Do 

Do 

Do 

*  Balston,  Hall  &.  Co.  orifi^inal  lefwees.    No  transfer, 
f  John  Short  original  lessee.    No  record  of  transfer, 
t  Boaoh  &  CaHsclI  original  lofwees.    No  record  of  transfer. 
0  Lease  expired,  but  allowed  t4)  cuntiuue  by  State.    No  copy  in  oiBce. 
jl  No  lease  in  possession  of  office. 

ii  Hnmphreys  Se.  HuG-rath  original  lessees.    No  record  of  transfer. 

**Safflcient  to  propel  five  runs  of  4i-foot  millstones  at  rate  to  flour  150  bushels  of  wheat  in  twenty- 
foor  hours. 

Land  leases  on  the  Muskingum  Kiver  improvement. 


Locality. 

No.  of 
dam. 

Lessees. 

Bate 

per 

annum. 

Date  of  lease. 

Lease  ex- 
pires. 

Bent  payable. 

HaHetta 

Lowell. 

1 
3 

10 
10 

10 

10 
U 

Dircks&.  Bahlman.. 

E.  W.Sprague 

GareyBroe.  &  Silvey 
A.P.Stultz* 

William  Hiner 

Edwar»lHartint.... 
Surah  V.Plummert. 

$10.00 

5.00 

20.00 

50.00 

20.00 

20.00 
1.00 

Feb.  15,1870 
Dto.    2,1879 
Dec.  10,1873 
May  20, 1877 

July  30, 1877 

Aug.  3.1880 
Apr.    2,1883 

Nov.    1,1008 
Dec.  15,1000 
Nov.    1.1003 
Hay  29, 1007 

July  30, 1887 

(§) 
Apr.    2,1880 

Annnally. 

Hayl  and  Nov.  1. 

Hay  land  Nov.  1  in 
advance. 

Half  yearly  in  ad- 
vance. 

Aug.  3  in  advance. 

Not  specified. 

Zanesville 

Do 

Do      

Do 

Symmcs  Creek. 

*  No  payment  was  ever  made  on  this  lease. 

t  Tract  20  feet  by  60  feet. 

t  Tract  of  1.09  acres. 

^  Privilege  of  renewal  yearly. 

Respectfully  submitted, 


To  Lieut.  Col.  W.  E.  Mkruill, 

Corps  of  Engineers. 


Lansing  H.  Beach, 
First  Lieut  of  Engineers. 
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CC  9. 

HARBOR  OF  REFUGE  NEAR  CINCINNATI,  OHIO. 

The  work  in  progress  is  the  construfttiou  of  a  third  dike  in  the  Ohio 
River  at  Four-Mile  Bar,  10  miles  above  Cincinnati,  under  contract  with 
John  J.  Shipman,  dated  Kovember  28,  1884. 

This  dike  has  been  practically  completed,  although  a  small  amount 
of  paving  still  remains  to  be  put  in  place  under  the  contract  Its  total 
length  is  2,500  feet,  and  the  following  materials  have  been  expended  iu 
its  construction  : 

Brufih cords-.  603.  r> 

Riprap  stone cubic  yards..  26,101 

Timber..: feet,B.  M..  998,180 

Bolts  and  spikes pounds..     31,940 

Excavation  made cubic  yards..  417 

In  addition  to  the  service  rendered  in  checking  and  holding  back 
large  bodies  of  ice  which  might  otherwise  inflict  serious  injury  on  boats 
lying  in  the  harbor  of  Cincinnati,  the  three  dikes  have  greatly  improved 
the  low-water  navigation  at  Four-Mile  Bar,  which  was  formerly  one  of 
the  worst  places  on  the  river. 

The  allotment  of  $11,250,  made  by  the  river  and  harbor  act  of  August 
i>,  1886,  from  the  appropriation  for  improving  the  Ohio  River  was  insuf- 
ficient to  complete  the  work,  and  a  further  allotment  of  $7,750  for  this 
purpose  was  approved  by  the  Chief  of  Engineers,  in  view  of  the  necessity 
of  completing  the  dike  to  aid  in  the  general  improvement  of  the  river. 

No  more  money  need  be  appropriated  for  this  work. 

The  benefit  of  this  work  accrues  particularly  to  the  river  business 
centering  at  Cincinnati.  Attention  is  therefore  invited  to  the  statib- 
tics  of  the  river  commerce  of  Cincinnati,  as  given  in  the  report  for  im- 
proving Ohio  Eiver. 

Money  statement. 

Amount  appropriated  by  act  approved  Auj^iist  5,  1886 $11, 250. 00 

July  If  1887,  ainonut  expended  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 11,250.00 


C  C  10. 


HARBOR  OF  REFUGE  AT  THE  MOUTH  OF  THE  GREAT  KANAWHA  RIVER 

As  stated  in  my  last  annual  report,  the  ice-piers  at  this  locality  are 
completed.  No  work  was  done  on  them  during  the  past  fiscal  year  and 
no  future  work  is  contemplated. 

Money  statement 

July  1,  1886,  amount  available |168.44 

July  1,1887,  amount  available 168.44 
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C  C  II. 

IMPROVEMENT  OF  BIG  SANDY  BIVEB,  WEST  VIRGINIA  AND  KENTUCKY. 

This  river  was  uDder  charge  of  Maj.  J.  G.  Post,  Oorps  of  EngiDeers, 
uDtil  May  6, 1887,  since  whicb  time  it  has  been  under  the  temporary 
charge  of  Lieut  Col.  W.  E.  Merrill,  Corps  of  Engineers. 

The  Big  Sandy  River,  which  is  formed  by  the  union  of  the  Tug  and 
Levisa  forks  at  Louisa,  flows  north  a  distance  of  26  miles,  and  empties 
into  the  Ohio  at  Catlettsburgh,  Ky.  The  main  river  and  the  Tug  (or 
eastern)  Fork  form  the  boundary  line  between  West  Virginia  and  Ken- 
tucky, and  the  upper  part  of  the  Tug,  for  a  distance  of  about  18  miles 
forms  the  boundary  between  Virginia  and  West  Virginia^  The  Tug 
Fork  rises  in  the  southwest  corner  of  West  Virginia,  and  flows  north- 
northwest  to  its  junction  with  the  Levisa  Fork,  with  a  total  length  of 
about  140  miles.  The  Levisa  (or  Louisa)  Fork  rises  in  the  southwestern 
part  of  Virginia,  whence  it  enters  Kentucky  and  flows  in  a  northerly  di- 
rection. Its  total  length  is  about  189  miles.  The  total  length  of  the 
Big  Sandy  Blver  is,  therefore,  215  miles. 

The  present  approved  project  for  the  improvement  of  this  river 
contemplates  the  construction  of  a  lock  and  dam  at  Louisa,  below  the 
junction  of  the  two  forks,  and  also  the  improvement  of  open-river 
navigation  on  these  forks  and  on  the  main  river.  The  object  of  build- 
ing the  dam  is  to  form  a  pool  for  holding  coal-boats  and  barges,  with  a 
view  to  the  shipment  of  coal  from  the  extensive  deposits  found  in  the 
valley.  It  is  expected  that  other  locks  and  dams  will  be  built  if  this  pre- 
liminary one  should  prove  a  success.  For  open-river  navigation  on  the 
forks  it  is  intended  to  secure  a  channel  with  a  minimum  depth  of  1  foot 
and  a  minimum  width  of  50  feet  during  six  months  in  the  year.  At 
present  the  forks  are  chiefly  used  for  rafting,  but  there  is  occasional 
navigation  as  far  as  Piketon  and  Warfleld  by  light-draught  steamboats, 
and  a  large  amount  of  material  is  poled  up  the  river  in  push-boats. 
The  country  is  mountainous,  the  roads  are  few  in  number  and  in  poor 
condition,  and  the  river  is  the  chief  reliance  for  obtaining  such  articles 
as  cannot  be  grown  or  manufactured  in  the  country. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $22,500  for 
the  Big  Sandy  Biver,  and  $3,750  for  each  of  the  two  forks.  These  ap- 
propriations came  so  late  in  the  season  that  but  little  use  could  be  made 
of  them  before  work  was  stopped  by  high  water  and  cold  weather. 

The  appropriation  for  the  main  river  was  expended  on  the  abutment 
and  on  the  approaches  to  the  lock.  The  foundation  for  the  abutment 
was  put  in  place  and  about  half  of  the  masonry  was  built.  On  the  lock 
side  the  upper  approach  was  made  practicable  by  the  removal  of  6,000 
cubic  yards  of  rock,  coal,  and  slate,  which  were  used  as  filling  behind 
the  land-wall. 

On  the  Levisa  Fork  work  was  done  between  Louisa  and  Pikeville,  a 
distance  of  87  miles,  in  removing  obstructions  and  in  building  low  wing- 
dams  with  rock  taken  from  the  riverbed. 

On  the  Tug  Fork  the  channel  was  cleared  of  obstructions  over  a 
length  of  50  miles,  but  the  chief  improvements  were  the  creation  of  a 
new  and  easy  channel  at  Alley  Island,  52  miles  above  Louisa,  and  the 
removal  of  a  dangerous  bar  at  Mose  Maynard  Island,  60  miles  above 
Louisa.  Both  forks  have  now  an  unobstructed  channel  to  the  head  of 
steamboat  navigation,  but  annual  work  is  necessary  in  order  to  take 
out  new  snags  as  they  drift  in  from  the  tributaries. 

For  further  details  refei*ence  is  made  to  the  annexed  report  of  Mr.  B 
F.  Thomas,  resident  engineer, 
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1824     REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

ESTIMATE. 

Major  Post's  estimate  of  $02,645.31,  as  the  sum  required  to  complete 
the  existing  project,  is  herein  renewed. 

Moneif  statement 

July  1, 1886, amount  available $932.02 

Amount  appropriated  by  act  approved  AngUHt  5, 1886 30, 000. 00 

$30,932.02 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 19, 465. 08 

July  1, 1887,  outstanding  liabi lities , 678. 93 

20.044.01 

July  1,  1887,  amount  available 10,688.01 

{Amount  (estimated)  required  for  completion  of  existing  project 62, 645. 31 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    62, 645. 31 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  B.  F.  THOMAS,  ASSISTANT  KNGINKBR. 

Sir  :  I  have  the  honor  to  report  upon  the  works  under  my  charge  for  the  fiscal  year 
ending  June  30^  1887.  The  work  consists  of  the  construction  of  a  lock  and  dam  in 
Hig  Sandy  River,  just  below  Louisa,  Ky.,  and  the  removal  of  obstructions  to  naviga- 
tion in  the  Levisa  and  Tug  fork's. 

The  work  done  upon  the  Big  Sandy  during  the  year  has  been  principally  upon  the 
abutment,  though  something  has  been  done  toward  the  excavation  of  the  approaches 
to  the  lock. and  the  building  of  the  embankment  behind  it. 

Owing  to  the  late  date  at  which  money  became  available,  work  was  not  begun 
until  early  in  October.  Even  then  it  was  necessary  to  purchase  piles  and  timber  for 
the  foundation  before  much  could  be  accomplished,  so  that  winter  was  upon  us  by 
the  time  we  got  started.  However,  over  10,000  yards  of  earth  was  excavated,  100 
piles  were  driven,  20,000  feet  of  timber  platform  was  put  in,  and  1,150  cubic  yards  of 
masonry  was  constructed,  so  that  now  the  abutment  masonry  is  more  than  half  com- 
jileted,  and  the  entire  foundation  is  rea<ly.  In  addition  to  the  abutment  work,  the 
excavation  of  the  upper  lock  approach  has  been  about  completed.  This  consisted  of 
some  6,000  cubic  yards  of  solid  rock,  coal,  and  slate,  and  the  material  thus  taken  out 
has  been  used  in  the  embankment  behind  laud-wall  of  lock.  A  perforated  tile  drain 
has  also  been  placed  behind  this  wall  to  carry  off  the  water  coming  in  from  the  ad- 
joining hill-side. 

REMOVAL  OF  OBSTRUCTIONS  TO  NAVIGATION. 

Parties  were  sent  out  upon  the  Levisa  and  Tug  forks  on  October  12  to  improve 
the  navigation  of  these  Htrcania.  The  work  consists  of  the  removal  of  snags,  fallen 
trees,  stumps,  etc.,  from  the  channel ;  leaning  trees  from  the  shores  and  bowlders  from 
the  bends;  the  cleaning  of  shoals ;  the  constmction  of  new  chutes  where  needed,  and 
the  building  of  wing-dams  and  walls  for  concentrating  the  water  during  the  dry 
season. 

The  improvement  of  Lovisa  Fork  was  made  from  Louisa  to  Pikeville,  87  miles,  and 
many  dangerous  obstructions  were  removed,  notably  those  near  Louisa,  whore  two 
freight- boats  had  been  sunk,  the  snags  at  George's  Creek,  where  both  boats  and  rafts 
hail  been  damaged  during  the  spring,  and  the  several  snags  and  stumps  at  Gravis, 
i\iunin's,  Chestnut,  Wild  Goo8<s  and  Ward  City.  Stumps,  trees,  and  snags  were  also 
taken  out  at  Greasy,  Bufltalo,  Paiutsville,  llell  Gat«,  Draw  Bars,  John's  Creek,  Pres- 
tousburgh.  Ball  Alley,  Beaver,  Laynesville,  and  Gaines.  Thestj  obstructions  werw 
ivinoved  by  cutting  and  sawing,  and  blasting  with  dynamite  into  such  pieces  that 
they  could  bo  piled  and  burned,  or  allowed  to  fioat  off. 

Several  imiKirtant  wing-dams  were  constructed  of  the  bowlders  removed  from  the 
shoals,  many  of  which  will  be  permanent  improvements,  although  most  of  tbem  are 
ejisily  damaged  by  ice.  Other  wing-dams  will  have  to  be  built,  and  other  chutes 
coustrncted,  when  the  water  is  low  enough,  notably  at  Buffalo,  Preston  Ripple,. 
Sugar  Loaf,  and  Gaine's  Shoals. 
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There  remains  ou  hand  about  $1,500  with  which  to  prosecute  this  work,  which  will 
be  expended  during  the  low-water  season  now  coming  on ;  with  this  expenditure  the 
river  below  Pikeville  will  need  nothing  more  at  present.  The  river  above  Pikeville 
has  had  but  little  done  upon  it  for  several  years,  and  $2,500  could  be  very  profitably 
expended  between  that  place  and  the  Yirgiiiia  State  line,  in  removing  rocks,  snags, 
and  drift,  so  that  timbermen  could  the  more  safely  and  rapidly  get  their  rafts  out  in 
times  of  freshets,  and  also  in  extending  the  steamboat  navigation  13  miles  during  a 
part  of  the  year.  This  would  be  of  great  advantage  to  the  people  of  all  the  upper 
part  •f  the  valley. 

The  Tug  Fork  improvements  were  similar  to  those  of  the  Levisa  Fork  for  the  first 
50  miles,  but  the  principal  work  was  done  at  Alloy  Island,  52  miles  above  Louisa; 
this  has  long  been  the  most  dangerous  point  in  the  navigable  part  of  the  river  on 
account  of  the  sharp  bends  around  the  island  and  the  narrowness  of  the  chute.  The 
work  done  hero  was  the  construction  of  an  entirely  new  and  straight  channel  1,800 
feet  long  and  60  feet  wide  through  the  island,  and  the  closing  of  the  old  channel  by 
a  dam  180  feet  long,  and  a  secondary  channel  by  a  dam  40  feet  in  length.  The  winter's 
freshets  have  widened  and  deepened  this  new  chute,  and  it  has  proven  entirely  satis- 
factory to  navigation.  A  similar  obstruction  existed  at  Mose  Mayuard  Island,  60 
miles  above  Louisa,  where  rafts  have  been  torn  up  every  year  and  a  great  deal  of 
property  destroyed  and  damaged.  The  bar  here,  140  feet  in  length  by  55  feet  wide 
and  3  feet  deep,  was  entirely  removed,  since  which  time  timber  has  been  run  in  safety, 
and  no  damage  has  been  done. 

This  fork  is  now  in  good  condition  from  Louisa  for  a  distance  of  60  miles.  The  tug- 
boats left  Louisa  on  the  5th  of  June,  with  a  view  of  improving  the  navigation  above 
the  60-mile  point  as  far  as  possible  with  the  available  funds.  This  part  of  the  river 
is  greatly  obstructed  by  mill-dams :  an  order  has  been  issued  by  M^jor  Post  to  have 
all  these  removed,  or  so  modified  that  they  will  not  interfere  with  the  navigation, 
and  this  order  will  be  carried  out  during  the  present  month. 

Twenty-five  hundred  dollars  will  be  required  to  complete  the  improvement  of  this 
fork  above  Pond  Creek,  which  is  58  miles  above  Louisa,  the  junction  of  the  Tug  Fork 
with  the  Big  Sandy.  Below  that  point  no  more  work  need  be  done  until  further  ob- 
structions show  themselves  in  the  channel.  Below  is  a  statement  showing  the  prin- 
cipal work  done  on  ttie  two  forks. 

Summary  of  toork  done  on  Levisa  and  Tug  Forks  during  year  ending  June  30,  1887. 


Levisa  Fork. 

TUR  Fork. 

Class  of  work. 

Number. 

Length. 

Ciroiim- 
fereace. 

Namber. 

Length. 

Circam- 
ference. 

Snag8....> •..>>>< ....-»>-r,,.^.,,T--,,,r 

239 
196 
295 
245 
2,221 

80 
7&5 

6.5 
8 

308 

m 

193 
1,093 
3,050 

20 
45 

4 

Fallen  trees 

7.6 

Stamps 

ftnllH  m^lr     _-      .                       nnhin  VArdrf. 



The  close  of  the  year  shows  tho  lock  completed,  except  gates  and  wickets ;  the 
abutment  over  half  finished,  with  stone  and  cement  oti  hand  to  complete  it ;  the  upper 
approach  to  the  lock  excavated ;  the  embankment  behind  the  lock  nearly  done ;  and 
all  the  work  in  good  condition  to  withstand  the  action  of  floods.  Both  forks  of  the 
river  have  an  unobstructed  channel  to  the  head  of  steamboat  navigation. 

In  conclusion  I  desire  to  express  my  appreciation  of  the  faithful  manner  in  which  I 
have  been  assisted  by  those  in  charge  of  parties  upon  the  work. 
Respectfully  submitted. 

B.  F.  Thomas, 
Aesieiant  Engineer. 
To  Lient.  CoL  Wm.  E.  Mbbbill, 

Corps  of  Engineers 

8872  BNa  87 ^116 
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Commercial  atatiaHcB^  Big  Sandy  Bioerf  West  Firginia  and  KenUtoky,  for  fiscal  year 

1886-'87. 


Artioles. 


Quantity. 


ATenge  prioe. 


Toty« 


Apples,  dried pomids. 

Applen,  groen... barrela. 

Beans ..boshete. 

Beeswax pounds. 

Butter do... 

Coin bnshols. 

Eggs  (30  dozen  per  ease) oases. 

Feathers pounds. 

Fars. 


.bags, 
oands. 


Ginseng pound 

Hides do... 

Honey do... 

I^eather do... 

Oats bushels. 

Peaches,  dried .pounds. 

Potatoes bushels. 

Roots .pounds. 

Rye bushels. 

Sheep  pelts bales. 

Sorghum barrels. 

Tallow pounds. 

Tobaoco hogsheads. 

Wheat .boshels. 

Wool pounds. 


27,000 

357 

840 

4,500 

16,8e0 

2,022 

6,170 

M,050 

200 

18,020 

0,680 

14, 245 

35,588 

671 

63,  COO 

3M 

63,600 

528 

63 

5.970 

18,000 

15 

24,150 

518)720 


5  cents  per  pound. . . . 

$1.50  per  barrel 

$1.35  per  bushel 

•80  cents  per  pound. . . 
25  cents  per  pound .. . 
45  cents  per  bushel .. 

$3.30  per  case 

42  cents  per  pound . . . 

$8  per  bag 

$1.75  per  pound 

10  cents  per  pound... 
10  cents  i>er  pound... 
30  cents  per  pound... 
40|  cents  per  bushel . 

7  cents  per  pound 

80  cents  per  bushel . 
30  cents  per  pound  . 
02  cents  per  bushel . 

$2.75  per  bale 

$8  per  barrel. 


Total. 


$8  per  barrel 

a  cents  per  pound.. 
00  per  hogshead  .. 
80  cents  per  bushel . 
80  cents  per  pound.. 


$1;  350. 00 

535.60 

•    1,134.00 

1,36a  00 

4,216.00 

000.90 

17,061.00 

39,879.00 

1,600.00 

28,035.00 

968.00 

1,424.50 

10, 678. 40 

271.75 

4,478.00 

816.20 

19,080.00 

485.76 

173.25 

47,760.00 

1, 170. 00 

1.600.00 

19,820.00 

169,616.00 


850,231.26 


Articles. 


Number. 


ATorage  price. 


Value. 


Livestock: 
Cattle... 
Hogs..-. 
Horses.. 
Mules... 
Poultry  . 
Sheep . . . 

Total.. 


Timber: 

Ash  logs 

Oaklo^s 

Poplar  logs  .. 
Walnut  logs.. 
Mixed  logs... 


3,432 

4,328 

195 

60 

60.689 

1,696 


$28  per  head  ... 
$7  per  head .... 
$80  per  head.. 
$100  per  head .. 
$3  per  dozen.., 
$2.60  per  head. 


.cubic  feet. 

do... 

do... 

do... 

do... 


91,200 
992,800 
8, 2X,  120 
500.480 
163,480 


10  cents  per  cubic  foot., 
10  cents  per  cubic  foot.. 
10  cents  per  cubic  foot. . 
55  cents  i)or  cubic  foot.. 
8  cents  per  cubic  foot. .. 


Total., 

Lumber : 
Poplar. . 


.feet,B.M. 


cellaneous : 

Coal  splint 

LocnsL  for  hubs  . 
Railroad  ties.... 

Staves 

Tan-bark 

Walnut  knots... 


tons. 

.lineal  feet. 
...number. 

do... 

cords. 

....pounds. 


100,000 


150 

1,000 

1.000 

4,500,000 

575 


$18  per  thousand  . 


$2.40  per  ton 

28  cents  per  lineal  foot . 

47  cents  each 

$15  per  thousand 

$14  per  cord    

40  cents  per  pound 


Total. 


$96,096.00 

80,296.00 

16,600.00 

6,000.00 

16, 172. 25 

4,240.00 


167,404.25 


9,12100 

56^280.00 

827,512.00 

328,064.00 

13,107.20 


1,234,083.20 


1,800.00 


360.00 
289.00 
470.00 
87,500.00 
8,050.00 
260.00 


76,920.00 


BUMMAUr. 

Produce $350,321.26 

Livestock 167.404.25 

Timber 1,234.083.20 

Lumber 1,800.00 

Miscellaneous 76,920.00 

Exports 1,839, 52a  71 

Carried  by  push-boats 83,528.60 

Imports.-.. 1,014,523.66 

Passengers  per  boat 12,000.00 

Totia » 2, 899, 57a  87 


Digitized  by 


Google 


APPENDIX   CC — ^BEPOET'OP   LIEUT.  COL.  MEBBILL. 


1827 


Commercial  statiaiica  of  upper  river  commerce  connecting  with  railroad  at  Bichardsan,  Ey., 

for  fiscal  year  1886-'87. 


ArUolM. 


Qoaiiti- 


Ayerago 

price 
per  unit. 


Valae. 


Beans 

Beee-wax . 
Cattle. 


..bnahels. 
...poande. 
....head. 

tone. 

..bneheU. 

cases. 

..poands. 
.do.. 


Coal,  caaiiel 

Com 

Eggs 

Feathers • 

l^naxseed 

riirs baffs. 

Ginsens • pounds. 

Hides,  dried - do... 

Hides,  green do... 

Hogs - head. 

Honey poands. 

Horses head. 

Leather .poxuds. 

Potatoes Dashels. 

Ponltry dozen. 

Roots,  assorted pounds. 

Sheep  pelts hales. 

Sorgoum barrels. 

Spokes ^number. 


Spo] 
Tall 


..pounds, 
.bush 


rallow.       

Wheat bushels. 

Wool poands. 

Total 

Imports,  misoeUaneoos  merchandise,  2,011  tons,  at  $100  per  ton  . 


2,671 

1,509 

18 

291 

110 

1.060 

28,513 

1,234 

24 

5,260 

2,700 

6^450 

289 

MO 

8 

1,793 

22i 

468 

7,950 

0 

1.770 

680,000 

400 

702 

14,697 


$1.26 

.30 

28.00 

8.00 

.60 

3.80 

.42 

aso 

1.75 
.09 
.041 

7.00 

.10 

80.00 

.28 

.80 

2.50 
.30 

2.75 

8.00 

•12.00 

.061 

.80 

.30 


$8,230.40 

452. 70 

364.00 

873.00 

64.96 

3.496.00 

9. 875. 40 

17.«*i 

199.20 

9, 215. 50 

243.00 

200.25 

2,023.00 

94.00 

640.00 

602.04 

18.00 

3.167.50 

2,385.00 

16.60 

14, 160. 00 

6^360.00 

26.00 

561.60 

4, 409. 10 


60,685.89 
201,100.00 


Grand  total. , 


281,786.89 


'Per  1.000. 


CC  12. 
IMPEOVEMENT  OF  GUYANDOTTE  EIVEE.  WEST  VIRGINIA. 

This  river  was  under  charge  of  Maj.  J.  0.  Post,  Corps  of  Engineers, 
until  May  6,  1887,  since  which  time  it  has  been  under  the  temporary 
charge  of  Lieut.  Col.  W.  E,  Merrill,  Corps  of  Engineers. 

The  Guy andotte  Biver  rises  in  the  southwestern  part  of  West  Virginia, 
flows  in  a  northwesterly  direction,  and  enters  the  Ohio  12  miles  above 
the  mouth  of  the  Big  Sandy,  and  39  miles  below  the  mouth  of  the  Oreat 
Kanawha. 

Since  the  last  annual  report  the  Sogers  Mill-dam  has  been  removed, 
and  all  the  available  funds  have  been  expended.  This  mill-dam  was 
the  most  serious  obstruction  on  the  river,  and  its  removal  has  been  a  great 
benefit  to  the  rafting  and  push-boat  interest. 

ESTIMATE. 

•  There  yet  remain  other  similar  obstructions  that  ought  to  be  removed, 
and  an  estimate  of  $2,000  for  future  work  is  therefore  submitted. 
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Money  statement 

Jaly  1, 1886,  amoant  available $2,000.00 

Amoant  reappropriated  by  act  approved  August  5,  1886 2, 000. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1. 1886 50.00 

July  1, 1887,  outstanding  liabilitieB 1,950.00 

2,000.00 

i  Amount  that  can  beprofitably  expended  in  iLscal  year  ending  June  30, 1889      2, 000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acta  of  1866  and  1867. 


Commercial  atatUiicafor  year  endifig  December  31, 1886,  Guyandotie  River,  West  Virginia, 


ArtiolM. 


Applos 

Peaches,  dried... 

BeaDB 

Batter  and  eggs . 

Cora 

Oats 

Wheat 

Potatoes 

Rye 

Feathers 

Wool 

QiDsengfdry 

Tobacco • — 

Tan-bark 

Hoop-poles 

Staves 

Logn: 

Poplar 

Oak 

Walnot 

Lambor,  sawed.. 


..barrels. 
..pounds, 
.bushels. 


..i>ushels. 

do... 

do... 

do... 

do... 

.  .pounds. 

do... 

do... 

do... 

cords. 

..number. 
do... 


.cubic  feet. 
..fect,B.M. 
.cubic  feet. 
feet. 


Total  exports., 
Totalimpoxts. 


Total  imports  and  exports . 


Quantity. 


2,534 

44.000 

500 


47.500 

5,500 

16,050 

4,000 

2,000 

12,000 

25,000 

13,100 

187, 500 

600 

833,100 

4,000,000 

3,760.000 

10,000,000 

150,000 

15,625,000 


Ayersge 

price 
per  unit. 


$1.50 

.05 

2.00 


.40 

.40 

.65 

.f>0 

.40 

.50 

.40 

1.00 

.08 

16.00 

*I2.00 

*25.00 

.12 
*10.00 

.60 
•16.00 


Yulue. 


$3,801.00 

2. 200.00 

1,000.00 

15,000.00 

10, 000.  CO 

2.20n.0O 

11,017.50 

2,000.00 

800.00 

6,000.00 

10. 000.  00 

24. 890. 00 

l.*),  000. 00 

9,600.00 

9,007.20 

100, 000. 00 

450,  €00.  00 
100,  OOO.  00 
90, 000. 00 
250,000.00 


1,122.S0&70 
350.000.00 


1.472,506.70 


*  Per  1,000. 


C  CIS- 
IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

This  river  was  under  the  charge  of  Major  J.  C.  Post,  Corps  of  Engi- 
neers, until  May  6, 1887,  since  which  date  it  has  been  under  the  tempo- 
rary charge  of  Lieut.  Col.  W.  B.  Merrill,  Corps  of  Engineers. 

The  Little  Kanawha  drains  the  central  portion  of  West  Virginia,  ris- 
ing in  Upshur  County,  and  flowing  thence  in  a  course  a  little  north  of 
west  until  it  empties  into  the  Ohio  River  at  Parkersburg;  its  total  leugth 
is  about  150  miles. 

The  present  project  for  the  improvement  of  the  river,  adopted  in  1876 
wd  modifled  in  1880,  contemplates  the  coastrQctloa  of  a  lock  s^nd  d«^iQ 
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to  extend  slackwater  navigation  for  a  draaght  of  4  feet  a  distance  of 
12  miles,  and  the  improvement  of  the  natural  channel  of  the  upper  river 
by  the  removal  of  obstructions  for  a  distance  of  80  miles,*  the  object  of 
the  latter  being  to  obtain  a  channel  of  a  minimum  width  of  40  feet,  con- 
taining at  least  2  feet  of  water  during  four  months  of  the  year. 

The  work  of  building  the  lock  under  the  appropriation  of  Angust  5, 
1886  ($16,000),  was  begun  on  the  29th  of  September,  and  waa  continued 
until  thedOth  of  November,  at  which  date  the  upper  end  of  the  river  wall 
from  its  head  to  the  upper  hollow-quoin  had  been  completed  to  a  height 
of  16  feet  4  inches,  and  the  remainder  of  the  river  wall  to  a  height  of 
II  feet  4  inches,  out  of  a  total  height  of  25  feet.  No  work  had  been 
done  on  the  land  wall  except  on  its  upper  wing,  which  had  been  built 
to  a  height  of  17  feet  10  inches,  and  the  masonry  had  been  stepped  down 
as  far  as  the  upper  face  of  the  filling  culvert.  The  upper  head- wall  had 
been  finished,  and  the  upper  mitre-wall  with  its  culverts  was  three- 
fourths  done.  Nothing  had  been  done  on  the  lower  mitre- wall,  or  on 
the  floor  of  the  lock  chamber. 

It  having  been  found  necessary  to  have  a  larger  quantity  of  stone  for 
the  work  than  had  been  purchased  under  the  stone  contract,  advertise- 
ments were  issued  soliciting  proposals  for  furnishing  1,090  cubic  yards 
additional  stone.  The  bids  were  opened  on  May  11,  but  as  the  prices 
named  were  considered  too  high,  all  proposals  were  rejected,  and  ar- 
rangements were  made  for  quarrying  the  necessary  stone  by  hired  labor. 
At  Uie  close  of  the  fiscal  year  the  quarry  had  been  opened,  the  neces- 
sary plant  had  b^en  assembled,  and  54  cubic  yards  of  stone  had  been 
qaarried. 

The  work  of  improving  the  open-river  navigation  above  the  lock  and 
dam  was  begun  in  the  latter  part  of  October,  and  was  closed  on  Novem- 
ber 23  on  account  of  high  water.  During  this  time  the  chute  at  Spicer's 
Bfill  was  completely  repaired,  the  dike  at  Dusk  Gamp  was  raised  2  feet 
and  repaired,  and  the  chute  at  Glenville  was  torn  out  and  partly  re- 
boilt    The  completion  of  the  repairs  of  this  chute  is  now  in  progress. 

For  farther  details  of  the  work  done  in  1886  reference  is  made  to  the 
annexed  report  of  Mr.  M.  W.  Yenable,  the  resident  engineer. 

ESTIMATE. 

Major  Post's  estimate  of  $51,800  as  the  amount  required  to  complete 
the  approved  project  is  herewith  renewed. 

Money  statement, 

Jnly  1, 1886,  amoimt  avaUable t»71.04 

Ajnoimt  appropriated  by  act  approved  August  5, 1886 16,875.00 

17,846.04 
July  1,  1887»  amoont  expended  dnring  fiscal  year,  exolosiye  of 

liabilitieaoatBtaading  Joljl,  1886 (9,646.93 

July  1, 1887,  oatotandiog  liabilities 414.18 

10,061.11 

July  1, 1887,  amoimt  ayailable 7,784.93 

{Amoant  (estimated)  leqaired  for  completion  of  existing  project 51, 800. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    51, 800. 00 
Sobmitted  in  compliance  with  requirements  of  sectioosSof  river  and 
harbor  acta  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  Little  Kanawha  River  for  the  year 
ending  Jane  30,  1887,  has  been  kindly  fnrnlshed  by  Mr.  L,  B.  Dollicker,  superintend- 
ent o^the  Little  Kanawha  Navigation  Company : 

Commerce  of  Little  Kanawha  Biver  for  year  ending  June  30,  1887. 


Articles. 

Quantities. 

Average 
prlccb 

Value. 

C5oftl 

Grain 

ExportM, 

bushels.. 

....do..-. 

49,200 

2,784 

2, 723, 000 

7,46«,500 

4.400 

206,885 

2.002.600 

202 

522 

10.06 

.60 

.15 

*30.00 

1.00 

♦        .30 

tl8.00 

10.00 

2.00 

$2,962.00 
1,670.40 

fogs 

Lumber 

Oil 

cubic  feet.. 

feet,B.M.- 

barrels.. 

408,450.00 

223,995.00 

4. 400.00 

Ballroadtiea 

Staves 

Tan-bark 

Wood 

number.. 

do.... 

cords.. 

do.... 

61,765.50 

871,260.00 

2,020.00 

1,044.00 

Total 

1. 078. 44G.  90 

Merchandise 

ImporU, 

pounds.. 

2,131,600 

*  Per  thousand  feet. 


t  Per  thousand. 


The  passenger  traffic  during  the  year  was  equivalent  to  24,652  passengers  throngh 
one  lock. 


REPORT  OP  MR.   M.  W.   VENABLE,  ASSISTANT  ENGINEER. 

Sir  :  The  work  assi^ed  me  for  the  season  of  1886  was  the  continuance  of  the  work 
at  Lock  5,  near  Burning  Springs,  W.  Va.  (building  the  river- wall  and  upper  miter- 
wall  of  the  lock),  and  the  repairs  of  the  dikes  and  chutes  on  the  river  above  the 
mouth,  of  the  West  Fork. 

The  season  for  work  was  far  advanced  before  the  money  appropriated  by  Congress 
at  its  last  session  for  the  further  prosecution  of  this  work  became  available,  henco 
'active  operations  could  not  be  begun  earlier  than  September  24,  but  from  that  time 
until  the  close  of  the  season  the  work  was  pushed  with  considerable  vigor,  with  the 
following  results : 

WORK  ON  LOCK  AND  DAM  NO.  6. 

After  setting  machinery  (derricks,  tramways,  pumps,  and  engines)  excavation  for 
foundation  was  begun  at  the  lower  end  of  the  cofi'er-dam,  and  was  extended  up  the 
river  until  the  concrete  and  masonry  laid  during  1885  had  been  uncovered ;  it  was 
also  extended  downward  to  an  average  depth  of  ti  feet  10  inches  below  the  top  of  concrete 
of  1885,  when  a  stratum  of  blue  shale  was  reached,  which  was  rising  as  it  extended 
down-stream,  and  dipped  rapidly  transversely  of  tlie  lock ;  so  much  so,  that  at  the  ex- 
treme lower  end  of  wall  theioundation  had  to'bo  cut  15  to  18  inches  into  this  material  on 
the  outside  of  the  wall  in  order  that  the  foundation  mijjht  bo  level  transversely  and  be 
entirely  on  this  material.  On  this  foundation  was  laid  a  course  of  concrete  3  feet  10 
inches  thick,  composed  of  cement  1  part,  sand  1  part,  and  broken  stone  4  parts,  thor- 
oughly mixed  with  a  little  water,  and  dumped  in  and  rammed.  The  cement,  though  slow 
settiug,  was  sufficiently  hard  in  three  days  to  begin  building  on.  Setting  stone  was 
begun  on  the  11th  of  October  and  continxied  with  little  or  no  interruption  until  No- 
vember 27,  when,  the  weather  becoming  frosty  and  badj  it  was  considered  best  to  close 
building  for  the  season.  During  the  month  of  October  a  night  force  was  worked  to 
considerable  advantage,  backing  up  and  filling  with  concrete  and  mortar  the  spaces 
left  between  the  outer  and  inner  faces  of  the  wall,  which  had  been  laid  during  the 
day  ;  this  was  discontinued,  however,  after  November  1  as  uuprofitable,  most  of  the 
work  set  then  being  special  stone  around  culverts,  etc. 

The  work  was  all  built  according  to  plans  furnished,  except  a  modification  of  the 
small  shafts  for  wicket  rods.  The  drawing  accompanying  this  report  shows  the  shape 
of  the  masonry  at  the  close  of  the  season. 
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The  following  tabalated  statement  shows  the  amoant  and  cost  of  different  classes 
of  work  done,  not  including  cost  of  material  f  iirnishetl  except  cement :' 

Excavation  in  foundation cubic  yards..  $417.68 

Concrete  in  foundation .' do....  144.48 

Masonry  built  (1,504.2  cubic  yards),  cement,  and  labor 2,785. 05 

8tone  cut^  326  cubic  yards 1,861.50 

Miscellaneous  expenses 625.30 

Supervision 757.00 

6,591.01 

MATERIAL  EXPENDED. 

Coal bushels..  3,800 

Cement barrels..  1,025 

Cut  stone  and  backing 1 cubic  yards..  1,500 

Broken  stone do 250 

WORK  ON  RIVER  ABOVE  WEST  FORK. 

Owing  to  the  lateness  of  the  season  and  the  small  amount  appropriated  little  work 
could  be  undertaken  toward  repairing  the  dikes  and  chutes  on  the  river  above  the 
mouth  of  West  Fork,  so  it  was  considered  best  iiO  apply  it  where  most  needed  by  navi- 
gation, and  where  it  might  save  old  work  from  complete  destruction  by  water  during 
the  coming  winter. 

The  points  selected  for  work  were  the  chute  in  Spicer's  Mill  Dam,  the  dike  at  Dusk 
Camp  Shoal,  and  the  chute  in  Holt's  Mill  Dam  at  Glenville.  Work  was  undertaken 
at  these  points  with  the  following  result : 

The  chute  in  the  dam  at  Spicer's  Mill  was  found  loosened  from  its  foundations,  the 
lower  8  feet  of  it  torn  off  and  gone,  and  the  timbers  to  some  extent  rotted ;  it  was  all 
taken  up  from  the  dam  down-stream,  and  the  foundation  timbers  refastened  to  the 
rock  by  means  of  long  drifb-bolts  driven  into  holes  previously  drilled  into  the  rock 
and  filled  with  seasoned  wooden  plugs,  and  on  the  sides  these  anchors  extended  up 
high  enough  to  be  fastened  through  the  guard-walls  by  means  of  pins  passing  through 
loops  in  the  anchors  and  then  through  the  timbers.  All  the  space  underneath  the  floor 
was  then  iilled  with  broken  stone.  On  this  foundation  such  of  the  old  flooring  as  was 
sound  was  spiked  on  with  12-inch  spikes  and  the  rotten  timbers  throughout  replaced 
by  new  timber,  the  guards  were  almost  entirely  renewed,  the  piers  were  refilled  and 
resheeted  with  2-incn  oak,  the  cross-dike  in  the  pond  was  refilled,  and  a  washout  in 
the  ford  below  the  dam  (caused  by  the  creek  discharging  into  the  river  through  agap 
in  the  dike  left  for  a  roadway)  was  filled  with  broken  stone  and  rendered  sate.  Cost 
of  labor  at  this  point  was  |273.34 ;  materials  used  were  465  pounds  spikes,  246  pounds 
iron,  20  pounds  nails,  7,796  feet  B.  M.  lumber,  4  pounds  powder,  and  25  feet  fuse. 

At  Dusk  Camp  Shoal  it  was  found  that  the  creek  which  enters  the  river  at  the  up- 
per end  of  the  dike  passed  over  the  upper  cross-dike  during  sudden  rises,  and  had  cut 
away  the  county  road  and  damaged  to  some  extent  the  adjacent  field,  and  passed 
into  the  river  again  at  the  gap  in  the  dike  about  300  feet  below  left  for  the  road- 
way ;  to  prevent  this,  and  to  confine  the  creek  to  its  channel,  the  upper  cross-dike 
was  raised  and  extended,  making  a  total  length  of  125  feet  and  a  height  of  6^  feet, 
built  of  heavy  white-oak  logs  bolted  down  with  244nch  bolts,  and  the  main  dike  was 
also  raised  2  or  more  feet  from  its  upper  end  down-stream  for  150  feet.  The  whole 
was  then  filled  with  broken  stone,  and  the  main  dike  repaired  at  such  points  as  re- 
quired it,  aud  the  county  road  filled  whore  washed  into  holes.  Total  cost  of  labor, 
^7.15.  Materials  expended :  1,536  linear  feet  timber,  300  pounds  spikes,  and  343 
cubic  yards  broken  stone. 

The  chute  in  the  dam  at  Glenville  was  found  badly  out  of  repair,  having  floated 
up  from  its  foundation  so  high  as  to  allow  drift  to  get  under  it,  and  when  the  waters 
went  down  it  was  left  in  very  bad  shape,  all  the  lower  end  destroyed  and  gone. 
What  remained  of  it  was  torn  up  and  the  bottom  timbers  refastened,  there  being  very 
little  space  between  the  bottom  of  floor  and  the  river-bed.  To  give  the  structure 
more  weight  such  old  flooring  as  was  unsuitable  to  use  again  as  such  was  fastened  to 
the  first  zoundation  timbers,  and  then  the  space  between  this  and  the  floor  was  care- 
fully filled  with  stone.  The  foundation  rock  is  poor,  consisting  of  thin  ledges  with 
clay  between,  rendering  anchoring  by  means  of  bolts  unsatisfactory,  so  that  we  have 
to  aepend  more  on  the  specific  gravity  of  the  structure  to  keep  it  down  than  on  the 
anchors.  All  old  timber  in  bad  condition  was  taken  out  and  replaced  by  new,  and 
all  repairs  nearly  completed,  when  a  rise  in  the  river  put  a  stop  to  the  work,  and  the 
river  continuing  up  the  season's  work  closed,  leaving  16  feet  of  the  lower  end  un- 
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sheeted.    The  lamber  and  spikes  for  this  are  on  hand.    The  cost  of  labor  on  this 
work  was  $319.96. 

Materials  expended :  14,180  feet,  B.  M.,  lamber  and  850  pounds  spikes  and  iroa* 
Lamber  on  hand,  5,760  feet,  B.  M.    Spikes  on  hand,  250  pounds. 
Respectfally  submitted, 

M.  W.  Vexabls, 
To  Maj.  Jas.  0.  Post,  A$9i8tani  Engineer, 

Corps  of  Engineers, 


C  C  X4. 

IMPROVEMENT  OP  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

This  river  was  under  charge  of  Maj.  J.  0.  Post,  Gorps  of  Engineers, 
until  May  6, 1887,  since  which  time  it  has  been  under  the  temporary 
charge  of  Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers. 

The  Bnckhannon  is  one  of  the  tributaries  of  the  Tygarts  Valley  Biver, 
which,  with  the  West  Fork,  forms  the  Monongahela :  its  total  length 
from  its  headwaters  to  its  Junction  with  the  Valley  lliver  is  57  miles. 
The  portion  under  improvement  is  the  24^  miles  between  the  Three 
Forks,  10  miles  below  the  headwaters,  and  the  town  of  Bnckhannon, 
and  the  object  of  the  improvement  is  to  remove  the  obstruction  to  raft- 
ing, in  order  to  bring  into  market  the  immense  quantity  of  fine  timber 
on  the  headwaters  of  this  river. 

Before  any  work  of  improvement  was  done,  the  annual  output  of  logs 
was  about  100,000  linear  feet,  and  there  was  every  prospect  that  large 
quantities  of  valuable  timber  would  be  destroyed  while  clearing  lands 
for  farming  purposes  from  sheer  inability  to  get  it  to  market.  The  max- 
imum output  of  the  most  favorable  year  was  115,000  linear  feet,  while 
the  product  of  last  year  was  8,100,000  feet,  or  seventy  times  as  great. 
The  increase  since  the  previous  fiscal  year  has  been  four- fold. 

Work  under  the  appropriation  of  August  5,  1886,  was  begun  on  the 
27th  of  September,  and  closed  for  the  season  at  the  end  of  !^ovember. 

It  was  resumed  in  June  and  ended  on  the  30th  of  that  month  on  ac- 
count of  the  exhaustion  of  the  appropriation.  During  the  working 
season  204  rocks,  aggregating  5,628  cubic  yards,  were  removed  from  the 
bed  of  the  river  in  the  vicinity  of  Ten-Mile  Creek,  and  a  channel  30  feet 
wide,  with  a  minimum  depth  of  2  feet  during  four  months  in  the  year, 
has  been  opened  at  this  point. 

ESTIMATE. 

There  is  yet  much  that  might  be  done  to  improve  the  rafting  capacity 
of  this  river,  and  I  therefore  renew  Msyor  Post's  estimate  of  $5,000  as  the 
sum  that  could  be  advantageously  expended  during  the  next  fiscal 
year. 

Money  statement. 

July  1,  1886,  amount  available $37.38 

Amonnt  appropriated  by  act  approved  August  5, 1886 1, 500. 00 

1,537.38 
July  1, 1887,  amount  expended  during  fiscal  year,  ezcluBive  of 

liabilities  outetanding  July  1, 1886 $1,532.85 

July  1,  1887,  outstanding  liabilities .85 

1,533.70 

July  1,  1887,  amount  available 3.68 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  ij  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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Commercial  statistics  far  year  ending  December  31,  1886,  Buekhannan  Siver,  West  Vir- 
ginia. 


Articles. 

Qnaatities. 

ATerage  prioe. 

Talae. 

Poplar  logs 

Locasfepoats 

Itocast  nab  cuts 

feetB.M.. 

do.  .. 

number .. 

do 

2,500  000 

200,000 

1,500 

500 

10,000 

$8  per  thooAand 

10  cents  each 

$15,000 

1,800 

15U 

10  cents  each..... 

50 

Coal 

,.,        ^ bnsbels 

6  cents  per  bash 

500 

Total 

17,300 

CC  IS. 

preliminary  examination  for  ice-harbor  at  paducah,  kentucky. 

United  States  Engineer  Office, 

Gincinnatij  January  11, 1887, 

Oeneral  :  I  have  the  honor  to  submit  the  following  report  of  a  pre 
liminary  examination,  "  for  an  ice-harbor  at  Paducah,  Kentucky,'^  as- 
ordered  by  the  river  and  harbor  act  of  August  5,  1886. 

For  the  reasons  stated  by  Lieut.  Lansing  H.  Beach,  Corps  of  Engi- 
neers, in  his  report  hereto  anneixed,  I  have  to  state  that  the  locality  is 
not  "worthy  of  improvement,"  in  the  sense  that  no  work  is  required 
here  at  the  expense  of  the  United  States. 
EespectfuUy,  your  obedient  servant, 

Wm.  E.  Merrill, 

TAeut  Col.  of  Engineern. 

Brig.  Gen.  J.  0.  Duanb, 

Ohief  of  UngineerSj  U.  8.  A. 


report  op  lieutenant  lansing  11.  beach,  corps  op  engineers. 

United  States  Engineer  Office, 

CindnnaH,  January  11,  1887. 

Sir  :  I  have  the  honor  to  aabmit  the  following  report  on  the  preliminary  examina- 
tion for  an  ice-harbor  at  Padacah,  Ky. 

The  object  of  the  citizens  of  Padacah  in  asking  that  an  ice-harbor  be  made  at  that 
place  was,  not  that  an  appropriation  should  bo  made  or  works  constractod  for  that 
purpose,  but  that  the  existing  fine  harbor  of  refuge  should  be  recognized  by  the  Gov- 
ernment, and  the  Government  craft  on  the  Mississippi  oiderod  to  winter  there.  The 
Tennessee  River  forms  the  best  possible  harbor  for  boats  on  tho  Ohio  or  Upper  and 
Middle  Mississippi  rivers,  and  as  there  is  no  instance  on  record  of  a  vessel  ever  hav- 
ing been  injured  at  that  point  by  the  ice,  the  citizens  took  steps,  after  the  disaster  to 
the  Mississippi  River  Commission  fleet  in  February,  1886,  to  have  the  advantages  of 
that  locality  prominently  presented,  with  the  hopes  of  preventing  the  repetition  of 
such  an  occurrence,  and  also  of  profiting  incidentally  from  the  presence  of  the  ves- 
sels and  their  crews.  No  appropriation  is  asked,  and  none  is  needed,  as  the  harbor  is, 
as  far  as  experioncc  extends,  already  perfectly  safe. 

The  locality  is  not  **  worthy  of  improvement." 
Very  resx>ectfully. 


Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers,  U.  8,  A, 


Lansing  H.  Beach, 
First  Lieut,  of  Engineers. 
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CCi6. 

PRELIMINARY  EXAMINATION  OP  THE  BAR  AT  THE  MOUTH  OF  LIMESTONE 
CREEK,  IN  THE  HARBOR  OF  MAYSVILLE,  KENTUCKY. 

UNITED  States  Engineer  Office, 

Cincinnati  J  January  31, 1887. 

General  :  I  have  the  honor  to  submit  the  following  report  npon  the 
preliminary  examination  of  ^^the  bar  at  the  mouth  of  Limestone  Greek, 
in  the  harbor  of  Maysville,'^  which  was  ordered  by  the  river  and  har- 
bor act  of  August  6, 1886. 

For  the  reasons  given  by  Lieut.  Lansing  H.  Beach,  Gorps  of  En- 
gineers, in  his  report  hereto  annexed,  I  have  to  state  that  the  locality 
is  not  ^'worthy  of  improvement,''  in  the  sense  that  no  special  appropria- 
tion is  needed  for  work  at  this  point.  The  bar  in  question  is  in  the 
Ohio  Biver,  and  in  case  of  its  interference  with  navigation  it  can  be  re- 
moved by  the  Ohio  River  dredges  as  a  part  of  their  ordinary  service, 
without  the  need  of  the  special  interposition  of  Gongress. 
Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut.  Col.  of  Engineers. 
Brig.  Gen.  J.  G.  Duane, 

Chief  of  Engineers^  U.  S.  A. 


srport  of  libutenant  la^nsinq  u,  bracii|  corps  of  kngineers. 

United  States  Ekgineer  Office, 

Cindnnalif  January  11,  1887. 

Sir  :  I  havo  the  honor  to  suhmit  the  following  report  on  the  preliminary  examina- 
tion at  month  of  Limestone  Creek^  Maysville,  liy. 

Limestone  Creek  is  merely  a  drainage  channel  for  the  hillsides  back  of  and  in  the 
immediate  neighborhood  of  MaysviUe ;  its  p^reatest  length  is  abont  4  miles,  in  which 
distance  it  falls  nearly  400  feet.  It  has  almost  no  water  at  all,  except  jnst  after  a 
rain  or  when  the  snow  is  melting,  but,  as  might  be  expected  Arom  the  conditions,  the 
velocity  of  its  cnrrent  is  very  high  when  the  quantity  of  water  in  the  stream  is  at  all 
considerable.  The  people  of  Maysville  claim  that  the  creek  is  carrying  such  an  amount 
of  sediment  into  the  river  as  not  only  to  threaten  the  destruction  of  the  harbor,  but 
also  to  seriously  interfere  with  the  general  navigation  of  the  river,  and  ask  that  the 
month  of  the  creek  be  so  fixed  as  to  prevent  further  transfer  of  material,  and  that 
relief  be  afforded  from  the  present  unfavorable  conditions  in  the  channel  and  at  the 
landing.  An  examination  of  the  river  failed  to  disclose  any  obstructions  at  either 
place  of  sufficient  magnitude  to  require  any  attention  or  action  at  present.  A  cloud- 
burst in  rear  of  the  city  on  July  31, 1882,  caused  a  great  flood  in  the  creek,  and  an 
immense  wash  of  material  into  the  river ;  this  created  something  of  a  bar,  which  had 
a  tendency  to  throw  the  current  across  to  the  side  of  the  convex  bank  and  to  form  a 
deposit  in  front  of  the  city,  but  from  all  that  could  be  learned,  the  channel  is  grad- 
ually resuming  its  former  position  and  depth,  nor  has  the  creek  thrown  out  any  ap- 
preciable quantity  of  sediment  since.  Should  the  bar  ever  become  troublesome,  a 
few  days'  work  of  the  dredges  would  be  sufficient  to  counteract  the  evil. 

The  locality  is  not  worthy  of  improvement. 
Very  respectfully, 

Lansing  H.  Beach, 

First  Lieut,  of  Engineer», 

Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers,  U,  8,  A, 
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C  C  17. 

PEELIMINARY  EXAMINATION  OP  BIG  HOCKHOCKING  RIVER,  OHIO,  FROM 
ITS  MOiri'H  TO  COOLVILLE. 

United  States  Engineer  Office, 
Oincinnatij  January  11^  1887. 
General:  I  have  the  honor  to  submit  the  following  report  on  the. 
prelirainary  examination  of  the  "Big  Hockhocking  Eiver  from  its 
mouth  to  Coolville/'  ordered  by  the  river  and  harbor  act  of  August  6, 
1886. 

The  locality  is  "  worthy  of  improvement,'^  but  no  survey  is  required, 
as  the  preliminary  examination  developed  all  the  necessary  facts. 

The  examination  was  made  by  Lieut.  Lansing  H.  Beach,  Corps  of 
Engineers,  whose  report  fs  herewith  submitted. 
Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 

Lieut  Col.  of  Engineers, 

Brig.  Gen.  J.  O.  DuANE, 

.   Chief  of  E'ngineersj  U.  8.  A. 


report  op  ueutbnant  lansing  h.  beach,  corps  op  engineers. 

United  States  Engineer  OfpicEi 

Cinoinnati,  January  11,  1867. 

Sir:  I  have  the  honor  to  sabmit  the  following  report  on  the  preliminary  examina- 
tion of  the  Big  Hockhocking  River  from  its  month  to  Coolville: 

The  Big  Hockhocking,  or  Hockinff,  as  it  is  more  generally  called,  rises  abont  35 
miles  Bonth  of  east  of  Columbus,  Ohio,  and  flowin'g,  first  southerly,  then  sontheast- 
erly,  empties  into  the  Ohio  about  12  miles  below  Parkersburgh,  W.  Va.,  after  a  course 
bf  about  89  miles. 

The  object  desired  is  to  have  the  overhanging  trees  cut  down  and  obstructions  in 
the  channel  removed,  so  that  the  lighter-draught  boats  navigating  the  Ohio  can,  on 
the  medium  and  higher  stages  of  that  river,  turn  in  and  run  up  to  Coolville,  about  5 
miles  fron  the  mouUi  of  the  Hocking.  Coolville  is  a  village  of  about  500  inhabitants 
and  the  center  of  a  rich  farming  country,  the  larger  part  of  whose  produce  it  is  claimed 
would  seek  outlet  by  river  were  it  possible  for  boats  to  reach  that  point.  It  is  not 
desired  to  render  the  stream  navigable  above  Coolville,  at  which  place  there  is  a 
dam  across  the  river,  furnishing  water-power  to  a  large  flouring  mill.  It  is  not  ex- 
pected that  any  coal  will  be  brought  down  from  the  upper  Hocking,  but  that  Pitts- 
burgh coal  will  be  brought  by  river  at  a  much  lower  rate  than  is  now  aflbrded  by  the 
railroafls.  At  present  boats  do  occasionally  run  up  to  Coolville  on  the  higher  stages 
in  the  Ohio,  but  this  is  not  frequently  attempted  on  account  of  the  danger  from  over- 
hanging trees  and  a  few  large  rocks  in  the  channel;  but  were  these  removed  it  Is 
probable  that  the  local  packets  would  run  to  Coolville  regularly,  and  other  boats 
quite  frequently. 

The  object  desired  can  be  effected  at  a  very  small  cost,  and  the  advantages  which 
would  result  to  commerce  will  apparently  more  than  justify  the  expenditure  necessary. 
The  locality  is  worthy  of  improvement. 

An  estimate  of  the  amount  required  to  carry  out  the  desired  improvement  can  bo 
made  without  resorting  to  a  survey  of  the  river. 
Very  respectfully, 

Lansing  H.  Beach, 
First  Lietttenant  of  Engineers, 

Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers,  U,  S,  A» 
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APPENDIX  D  D. 


IMPROVEMENT  OP  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AND  CARE 
OF  THE  LOUISVILLE  AND  PORTLAND  CANAL— IMPROVEMENT  OF  WA- 
BASH RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  KENTUCKY  AND  TRADE- 
WATER  RIVERS,  KENTUCKY— OPERATING  AND  CARE  OF  LOCKS  AND 
DAMS  ON  KENTUCKY  RIVER. 


REPORT  OF  MAJOR  AMOS  8TICKNEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1^7,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Falls  of  the   Ohio,  Loaisville,   Ken- 

tacky. 

2.  Indiana  Chute,  Falls  of  the  Ohio  River. 

3.  Operating  and  care  of  the  Loaisville 

and  Portland  Canal. 

4.  Wabash  River,  Indiana  and  Illinois. 

5.  White  River,  Indiana. 


6.  Kentucky  River,  Kentucky. 

7.  Operating  and  keeping  in  repair  locks 

and  dams  on  the  Kentucky  River, 
Kentucky. 

8.  Improvement   of  Tradewat^er   River, 

Kentucky. 


EXAMINATIONS. 


Whether  or  not  the  Government  dry- 
dock  at  the  Louisville  and  Portland 
Canal  is  adequate  for  the  purposes 
of  commerce,  and  what  alterations, 
if  any,  are  necessary,  and  the  cost  of 
making  the  same. 


10.  Pond  River,  Kentucky. 

1 1.  Louisa  [  Levisa]  Fork  of  Sandy  River, 

Vir^nia. 

12.  Licking  River^  Kentucky,  from  Farm- 

ers to  West  Liberty. 


UNITED  States  Engineer  Office, 

Louisville^  Ky.j  August  15, 1887. 

General:  I  have  the  honor  to  transmit  herewith  the  annaal  reports 
on  the  works  under  my  charge  for  the  fiscal  year  ending  Jane  30, 1887. 
I  was  assisted  by  First  Lieut.  Eugene  J.  Spencer,  from  Kovember, 
1886,  to  the  end  of  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

Amos  Stiokney, 

Major  of  Engineers. 


The  Chikf  of  ENaiNUEBS,  TJ.  S,  A. 
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DDi. 

IMPROVEMENT  OP  THE  FA1.LB  OP  THE  OHIO  RIVER   AT  LOUISVIIiLB, 

.KENTUCKY. 

By  the  river  and  harbor  act  approved  August  5, 1886,  this  work, 
which  at  first  consisted  of  the  enlargement  of  the  upper  x)ortion  of  the 
Louisville  and  Portland  Canal,  was  made  to  include  the  eulargemeut  of 
the  basin  of  the  canal  just  above  the  locks. 

ENLARGEMENT  OF  UPPER  PORTION  OF  LOUISVILLE   AND    PORTLAND 

CANAL. 

This  work,  which  was  begun  in  July,  1885,  has  been  carried  on  dur- 
ing the  fiscal  year,  when  the  stage  of  river  would  permit. 

The  progress  has  not  been  as  rapid  as  it  should  have  been.  One  of 
the  contracts  for  excavation,  embracing  the  lower  section  of  the  work, 
was  completed  in  December,  1886.  On  the  other  two  contracts  it  was 
found  necessary  to  extend  the  time  to  December,  1887. 

In  the  river  and  harbor  act  of  August  5, 1886,  an  appropriation  of 
•150,000  was  made  for  this  work,  of  which  $100,000  wa«  available  for 
this  portion,  and  $50,000  for  the  enlargement  of  the  canal  basin. 

It  was  determined  to  apply  the  $100,000  to  the  construction  of  a 
portion  of  the  new  wall,  which  is  to  separate  the  enlarged  canal  from 
the  river.  After  due  aavertisement  the  work  was  awarded  to  and  con- 
tract made  with  the  Salem  Stone  and  Lime  Company,  of  Louisville,  Ky. 
The  stone  to  be  used  is  the  oolitic  limestone  from  the  quarries  of  Salem, 
Ind.j  and  the  cement  the  best  quality  of  Louisville  manufacture.  The 
contract  covers  a  length  of  wall  of  about  1,750  feet,  reaching  from,  the 
railroad  bridge  to  the  eastern  extremity  of  the  wall,  about  opposite 
Tenth  street,  with  two  openings  of  125  feet  each,  where  it  is  proposed 
to  construct  sluices.  The  company  soon  got  to  work  preparing  stone, 
and  began  building  June  1, 1887.  At  thp  end  of  the  mouth  they  had 
laid  630.82  yards.  The  rock  bottom  at  the  site  of  the  wall  was  found  in 
places  to  be  shattered  below  grade  by  the  blasting  in  excavating,  and 
the  work  of  removing  this  has  been  done  by  a  small  force  of  hired  labor. 
The  report  of  Mr.  G.  W.  Shaw,  assistant  engineer,  is  appended. 

ENLARGING  BASIN  OF  CANAL. 

This  work  consists  in  widening  that  part  of  the  canal  which  extends 
from  the  new  locks  to  the  basin  above,  a  distance  of  about  800  feet. 
The  present  width  is  90  feet,  and  the  enlarged  width  will  be  215  feet 
The  object  of  this  enlargement  is  to  permit  boats  coming  out  of  the  lock 
to  pass  boats  that  are  lying  in  the  canal  at  the  head  of  the  locks  wait- 
ing to  come  in.  In  the  river  and  harbor  act  approved  August  5,  1886, 
$50,000  was  appropriated  for  beginning  this  work.  After  due  adver- 
tisement a  contract  was  made  with  Gleason  &  Gosnell  for  making  the 
necessary  excavations.  They  commenced  work  in  the  latter  part  of 
January,  and  at  the  end  of  the  fiscal  year  had  excavated  66,246  cubic 
yards  of  earth  and  341  cubic  yards  of  rock. 

The  excavated  material  is  being  placed  on  the  lock  grounds  to  raise 
them  above  the  extreme  height  of  river  floods.  The  total  amount  of 
excavation  required  is  estimated  at  124,000  yards  of  earth  and  13,000 
yards  of  rock.  The  new  retaining-wall  will  require  about  5,200  cubic 
yards  of  masonry.    A  change  of  position  of  the  buildings  used  as  sbojis 
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and  store-hoases  became  necessary  and  some  of  these  have  been  removed. 
It  is  proposed  to  apply  any  funds  that  may  become  available  during 
the  next  fiscal  year  to  a  continuation  and,  if  possible,  completion  of  the 
excavation  and  construction  of  the  new  wall. 

The  report  of  Mr.  J.  P.  Gla^'brook,  assistant  superintendent,  is  ap- 
l)euded. 

The  commercial  statistics  will  be  found  in  that  part  of  the  report  relat- 
ing to  the  Louisville  and  Portland  Canal. 

Money  statement, 

Joly  1, 1886,  amonnt  available 1217,449.82 

Affloout  Impropriated  by  act  approved  Aagast  5, 1886 150,000.00 

967,449.82 
July  1, 18H7,  anioatit  expended  daring  fiscal  year,  exclnsive  of 

liabilitiee  ouUUDdlDg  July  1,  1886 65,435.60 

July  1, 1887,  ontotanding  liabiUties 21,092.11 

86,527.71 

July  1, 1887,  amount  available .* 280,922.11 

f  Amonnt  (estimated)  roqnired  for  comiiletlon  of  existing  project,  bead  of 

I     eaoal 935,363.00 

i  Amonnt  (oBtimated)  required  for  enlarging  basin 70,000.00 

]  Amount  that  can  be  profitably  expende4rin  fiscal  year  ending  June  30, 1889  370, 000. 00 
Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
{    harbor  aoto  of  1866  and  1867. 


AUtnet  of  propOBoU  for  etcavaiioH  of  about  137,000  cubic  yard9  of  earth  at^d  rock  for  en- 
iwfement  of  canal  baem,  received  in  reeponee  to  attached  advertieemeni  dated  LouievillBf 
Ky.,  Xorember  6,  1886,  and  opened  December  8, 1886,  by  Lieut,  E,  J,  Spencer,  Corpe  of 
Empmeere. 


dS     dS 


of  bidden. 


n 


BoMOdHcDoqAld 90.35  $0.06 


Fkaoeto  H.  Smith. 
0.L  McDonald... 


Boderick  Mackenzie 

Mmhen  M .  WiUlanis,  Boy 

PMriek  K.  Boaoh,  G.  W. 
Lewia. 


7  ,  Hanhan  Morria.  T.  H. 

MoMiehael. 
S   J.  J.  ShiiNiiaii  St  Co.,  A. 

/.SkiinDaB. 
»   Joka  d:  Lyle,  Fnderiek 

DakB. 
M   Glaaaoa  &  Ooanell 


.45 
.42 


.32 
.30 

.44 


.27 
.84 
.24 
.171 


1.70 
LIO 


1.40 
.05 


t20 


.90 

.82 

.80 

LOS 


Total 
cost. 


$50,140 


77,900 
08,380 


57.880 
50,000 

71,330 


45,180 
52,820 
40,100 
35,350 


Date  when 

woik 

will  be  com- 

menced. 


5  daya  after 
ooDtnMstia 
sijpied. 

Mar.  1. 1887 

As  soon  aa 
weather 
will  per- 
mit. 

Mar.  1.1887 

Jan.  1. '87.  If 
ordered. 

Within  80 
days'  no- 
tice fW)m 
U.  8.  En- 
gineer Of- 
floe. 

Jan.  1,1887 

Mar.  1, 1887 
Mar.  1,1887 
Jan.  IS,  1887 


Date  when 

work 
will  be  com- 
pleted. 


Oct.  1, 1687 


Jan.  1,1888 
Dec.  15, 1887 


Oct.   1,1888 
Dea  1,1887 

Within  385 
workinK 
days  from 
commence- 
ment. 

Jan.  1,1888 

Dec.  31, 1888 

Dec.  1,1887 

Jan.  1,1888 


Number  of  men  to 

be  employed  on 

the  work. 


As  many  as  there 
may  be  room  for. 

Fifty. 

25  minimum;  150 
maximum. 


Sevonty-flve. 

100  average  per  day. 

100  to  150,  or  an 
equivalent  in  ex- 
cavating machin- 
ery. 


One  hundred. 
100  or  more. 
One  hundred. 
One  hundred. 
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Abstract  of  proposals  for  construction  of  0,000  ctibic  yards  (more  or  l€99)  of  canal  wall,  re- 
ceived in  response  to  altaohed  advertisement  dated  Louismlle,  Ky,,  November  b,  1886,  and 
opened  December  8,  1886,  by  Lieut,  E.  J,  Spencer ^  Corps  of  Engineers. 


No. 


Names  of  bidden. 


(Horace  Scott , 

?Heiiry  F.  Holmes 

John  J.  Shipman  Sc  Co 

David  Y.  Jolmson 

WiUlam  P.  ShaDks 

Salem  Stone  and  Lime  Company 

Francis  H.  Smitli 

Marshall  Morris,  T.  H.  Mc* 
Michael. 

Patrick  E.  Koach,  George  W. 
Lewis. 

C.L  McDonald 

Scott  Webber 

Donald  McDonald 

Thomas  Mamford 

LV.HoagJr* 


Price 

per  cubic 

yard. 


$n.25 
10.00 
13.00 
10.70 
11. 50 
10.43 
11.44 
13.00 

13.48 


14.34 

18.27 

.  n.92 

10.89 
13.24 


Total  cost 


When  work  wiU  be 
commenced. 


•}S:?si;^  ".,1.1887. 


117,000 
06,300 

103. 600 
03, 870 

102,000 

117,000 

121,320 


120,000 
164,430 
107,280 

08,010 
110, 160 


do. 

April  15, 1887 

January  1,  1887 

March  1,1887 : 

do 

January  1, 1887 

Within  thirty  days' notice 
fVom  U.  S.  Bneinoer 
Office. 

April  15, 1887 

A  s  early  as  river  will  allow . 

Five  days  after  contract 
is  signed. 

April  1,1S87 

June,  1887 


When,  work 

will  be 
completed. 


Dec.  15,1887 

Sept.  30. 1888 
Nov.  1,1888 
Nov.  2.5, 1888 
Deo.  31,1887 
Dec.  1, 1887 
Jan.  1, 1888 

Deo.  31,1887 


Deo.  15,1887 
Dec.  1, 1888 
Dec.  15.1887 

Dec.  1, 1887 
Dec.,   1887 


*  Received  and  opened  2.15  p.  m.  December  8, 1880,  by  MaJ,  A.  Stickney. 

Abstract  of  contracts. 

Name :  Gleason  &  Gosuoll.  Date:  January  13, 1887.  Puipose  and  conMderation :  That 
the  said  Gleaaon  &  Gosnell  shall  perform  the  following  work,  viz  :  124,000  cubic 
yards,  more  or  less,  of  earth  excavation,  and  13,000  cubic  yards,  more  or  leas,  of 
solid  rock  excayation,  for  enlarging  the  basin  of  the  Louisville  and  Portland 
Canal  at  the  head  of  the  locks;  that  the  said  Maj.  Amos  Stickney  shaU  pay  the 
said  Gleason  &  GosneH  for  the  said  excavation  as  follows :  For  earth  excavation, 
17^  cents  per  cubic  yard ;  for  solid  rock  excavation,  $1.05  per  cubic  yard.  Meas- 
urements to  be  made  in  place. 

Name:  The  Salem  Stone  and  Lime  Company.  Date :  January  15, 1887.  Purpose  and 
consideration :  That  the  said  Salem  Stone  and  Lime  Company  shall  construct  9,000 
cubic  yards,  more  or  less,  of  the  new  wall  for  the  Louisville  and  Portland  Canal; 
that  the  said  Maj.  Amos  Stickney  shall  pay  the  said  Salem  Stone  and  Lime  Com- 
pany for  said  construction  the  sum  of  $10.43  per  cubic  yard,  on  monthly  estimates, 
as  provided  for  in  the  specifications. 


report  of  mb.  granville  w.  shaw.  assistant  engineer. 

United  States  Engineer  Office, 

Louisville,  Ey.,  July  25,  1687. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  improv- 
ing the  Falls  of  the  Ohio  River  at  Louisville,  Ky.,  lor  the  fiscal  year  ending  June  30, 
1887. 

The  present  project  is  the  enlargement  of  the  upper  end  of  the  Louisville  and  Port- 
land Canal,  and  is  being  executed  in  accordance  with  plans  recommended  by  Lieut. 
Col.  William  £.  Merrill,  Corps  of  Engineers,  in  his  annual  report  for  1883,  with  some 
modifications  suggested  in  his  report  for  1885. 

The  work  has  been  carried  on  under  four  contracts,  viz :  with  George  W.  Lewis,  for 
excavating  earth  and  solid  rock  on  the  lower  section ;  with  John  MoUoy,  for  excavat- 
ing earth  and  solid  rock  on  the  middle  section :  with  Gleason  &  Gosnell,  for  ex- 
cavating solid  rock  on  the  upper  section ;  and  witli  the  Salem  Stone  and  Lime  Com- 
pany, for  constructing  the  new  canal  wall.  The  contracts  with  Lewis  and  MoUoy 
were  executed  on  July  1,  1885,  the  work  to  be  comjileted  by  December  31,  1886. 

The  lower  section,  Lewis,  contractor,  was  finished  to  grade  November  24, 1886.  By 
a  supplemental  contract  the  time  for  completing  the  middle  section,  MoUoy  con- 
tractor, was  extended  to  December  31, 1837.  The  original  contract  with  Gleason  & 
Gosnell  for  the  upper  section  was  executed  August  4,  1885,  with  the  provision  that 
the  work  was  to  be  completed  by  December  31,  1886.  By  a  supplemental  contract 
^ho  tiiue  was  e^i^tended  to  December  31^  1887.    The  contract  with  the  Salem  StouQ 
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and  Lime  Cdmpauy  for  oonstraoting  the  new  canal  wall  was  executed  J  an  nary  15 

mar. 

On  the  middle  section  the  earth,  loose  and  solid  rock,  and  dry  wall  have  nearly  all 
been  removed  and  about  18  per  cent,  of  the  solid  rock  excavation  made  to  grade. 
The  contractor  continued  work  until  November  24,  1866,  on  which  date  he  was  run 
out  by  high  water.  He  began  pumping  and  removing  n?ud  on  the  11th  of  May,  1887, 
and  on  the  20th  of  the  same  month  commenced  using  his  steam  drills.  On  Juuf  6 
rock  excavation  was  resumed,  and  the  work  has  proceeded  without  interruption 
since.  On  the  upper  section  work  was  continued  during  the  fall  of  1886,  until  No- 
vember 19,  at  which  time  the  work  was  flooded  by  a  rise  in  the  river,  and  nothing 
further  was  done  until  July  27,  1887,  when  the  contractors,  having  pumped  out  their 
quarry,  began  using  their  steam-xlrills. 

On  the  8th  of  December,  1886,  bids  were  opened  for  the  construction  of  about  9,000 
cubic  yards  of  masonry  in  the  new  canal  wall,  and  the  contract  was  awarded  to  the 
Salem  Stone  and  Lime  Company,  of  Louisville,  Ky.  About  the  middle  of  April  the 
contractors  began  pumping  ont  their  foundation  pit,  but  before  any  work  could  be 
done  a  sudden  rise  in  the  river  flooded  the  work,  and  it  was  uot  until  the  26th  of  May 
that  the  water  and  heavy  deposit  of  mud  were  removed,  lu  clearing  the  foundation 
of  the  wall  it  was  discovered  that  the  ledge  below  the  grade  was  badlv  shaken  in 
some  i)laces,  from  the  efiect  of  blasting  in  oxcavatiug  the  solid  rock  above,  and  a 
small  force  of  laborers  was  employed  to  remove  this  material  in  advance  of  the  con- 
tractor's work.  The  lirst  stone  was  laid  in  the  wall  on  June  1,  and  the  work  has 
proceeded  since  without  interruption  by  water.  The  approximate  quantities  to  be 
removed  on  the  upper,  middle,  and  lower  sections  were  estimated  as  follows : 


Materials. 


Eartli  excavation 

Solid- rock  excavation.. 
Loose-rock  (excavation  . 
Dry  wall  removed 


Fpper  sec- 
tion. Gleason 
&,  Gosnell. 


Cubic  yards. 

iio'ooo" 


Middle  nec- 

tion,  John 

Molloy. 


Lower  8eo> 
t  ion,  George 
W.  Lewis. 


Cubic  yards.  \  Oubic  yard*. 

94,4iil  ;  103,356 

4<J,44»  I  37,402 

1,500  !  500 


4,15^ 


5,413 


The  following  quantities  had  been  removed  from  the  upper  and  middle  and  lower 
sections  on  Juno  30,  1887 : 


Materials. 


Earth  excavation 

Solid-rock  excavation.. 
Loose-rock  excavation . 
Dry  wall  removed 


Upper  sec- 
tion, Gleason ' 
&.  Gosnell.    , 


Middle  sec-  |   Lower  sec- 
tion, John    ;  tlon,  George 
MoUoy.  W.Lewis. 


Cubic  yards.  Cubic  yards. 

63.900.06 

15,446.84  9,303.43 

4.633>0 

11,089.39 


Cubic  yards. 

86, 649. 13 

32, 897. 16 

8. 813. 21 

9, 9*J2. 50 


The  following  shows  the  amount  of  materials  excavated  and  masonry  laid  during 
the  fiscal  year  ending  June  30,  1887 : 


Materials. 

Tipper  sec- 

ti^,  Gleason 

&  GosneU. 

Middle  sec- 
tion, John 
Molloy. 

Lower  sec- 
tion, George 
W.Lewis. 

Canal  wall, 
Salem  Stone 
and  Lime 
Company. 

Earth  excavation 

Cubic  yards. 

Cubic  yards. 

21,261.96 

9,30a43 

3, 513. 40 

3,  727. 99 

Oubie  patds. 

7,881.43 

17.624.66 

5, 449. 21 

2, 057. 50 

Cubic  yards'. 

Solid-rock  excavation 

13,738.44 

Loose-rock  excavation 

Dry  wall  lemoved 

* 

Masonry 

630  81 

Very  respectfully,  your  obedient  servant, 

MaJ.  Amos  Stickney, 

Carps  of  Engineers f  U.  8,  A, 

8872  ENG  87 116 


Granville  W.  Shaw, 

Assistant  Engineer, 
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report  of  mr.  j.  p.  claybrook,  assistant  superintendent  louisville  asfd 

portland  canal. 

United  States  Louisville  and  Portland  Canal  Office, 

Louisoille,  Ky.^  Julj/*27f  1887. 
Sir:  I  have  the  honor  to  report  to  you  on  the  *' enlargement  of  the  basin  of  the 
Lonisville  and  Portland  Canal,  at  the  head  of  the  locks/'  that  Messrs  Gleason  &  Gos- 
nell  commenced  work  nnder  their  contract  for  excavation  dated  Jannary  13,  1887^  ou 
January  26,  1867,  and  have  since  continuously  prosecuted  their  work  as  follows : 

Earth  excavation cubic  yards..  66,246 

Rock  excavation do....        341 

The  contractors,  Messrs.  Gleason  <&  Gosnell,  have  on  the  work  three  hoisters,  thir- 
teen cars,  and  one  steam-drill. 

On  the  27th  of  January,  1887,  a  contract  was  made  with  William  Newhouse,  of 
New  Albany,  Ind.,  to  move  the  engineer's  tool-house,  the  carpenter's  shop,  and  the 
framing-shed.  The  engineer's  tool-house  has  been  moved  to  a  position  near  tne  super- 
intendent's office,  out  of  the  way  of  the  excavation,  where  it  will  remain  till  its  new- 
site  shall  have  been  prepared. 

The  carpenter's  shop  has  been  moved  from  its  original  position  and  placed  ou  its 
new  site.  The  framing-shed  has  been  moved  to  one  side,  out  of  the  way,  and  waits 
but  the  grading  of  the  new  site  selected  for  it.  The  old  shop's  cistern  has  been  torn 
down,  the  brick  hauled  off  and  cleaned.  Some  of  them  have  been  used  in  the  con- 
struction of  the  new  cistern ;  some  are  still  on  hand,  and  are  to  be  used  in  foundation 
pillars  of  the  shops.  The  old  planing-mill  has  been  torn  down.  All  serviceable  ma- 
terial has  been  preserved  for  futnre  use.  Of  the  new  material  needed  for  reconstruc- 
tion a  part  has  been  received  and  a  part  is  still  lacking.  A  new  cistern  has  been 
built.  Upon  an  examination  of  it  the  plastering  was  found  to  be  defective  in  spots. 
It  was  gone  over,  and  all  bad  places  replastered.  It  is  thought  now  the  cistern  will 
be  found  entirely  water-tight.  No  pipes  for  conducting  water  to  the  new  cistern  have 
as  vet  been  laid,  as  it  is  desired  to  have  the  new-made  ground  settled  as  much  as  pos- 
sible. 

Very  respectfully,  your  obedient  servant, 

J.  P.  Claybrook, 
A88Utant  Superintendent. 

MaJ.  Amos  Stickney, 

Corps  of  Engineera,  U,  S.  A. 


D  D2. 

IMPROVEMENT  OF  THE  INDIANA  CHUTE.  FALLS  OF  THE  OHIO  RIVER. 

Work  on  tliis  chute  was  resumed  September  15,  and  continued  till  No- 
vember 18,  when  the  rise  in  the  river  compelled  a  stoppage  of  work.  A 
considerable  portion  of  the  right-hand  ledge  was  removed,  adding  about 
40  feet  for  a  distance  of  about  300  feet  to  the  available  width  of  the 
channel.  The  cross  dam  at  the  head  of  the  falls  was  found  to  need 
considerable  repair,  much  of  the  toi^  planking,  and  in  some  places  the 
timber  work  and  stone  filling,  having  been  carried  away. 

Repairs  were  made  so  as  to  place  the  dam  in  very  fair  condition.  The 
movable  dam  across  the  middle  chute  and  the  portion  of  dam  extending 
into  the  Indiana  Chute  were  raised  during  the  extreme  low  water  ami 
found  to  be  in  fair  order,  needing  small  repairs,  which  were  made. 

In  order  to  obtain  exact  information  concerning  the  surface  slopes 
of  the  water  in  Indiana  Chute  at  various  stages  of  the  river,  eight 
gauges  were  placed  along  the  river  bank  extending  from  a  point  about 
2,300  feet  above  the  dam,  to  a  point  opposite  Itock  Island.  These 
gauges  have  been  read  at  various  stages  of  rising  and  falling  river,  and 
the  records  present  some  valuable  and  curious  information  concerning 
the  changing  of  the  slopes. 
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We  fortunately  succeeded  in  placing  the  upper  gauge  at  about  the 
crest  of  the  falls  slope.  A  project  for  improvement  of  this  chute  was 
submitted  to  the  Chief  of  Engineers.  November  1, 1886. 

The  project  had  in  view  the  making  of  a  channel  by  suitable  dikes 
at  moderate  cost,  navigable  for  coal  boats  at  all  stages  when  they  t^ould 
reach  Louisville.  With  such  a  channel  the  canal  would  be  relieved  to 
such  an  extent  that  its  capacity  would  be  sufficient  for  the  rapid  pas- 
sage of  all  commerce  needing  to  use  it  for  many  years  to  come.  The 
estimated  cost  of  this  projected  work  was  $200,000. 

As  this  work  is  provided  with  funds  from  the  appropriation  for  im- 
proving the  Ohio  Eiver,  the  estimate  will  be  found  in  the  report  of 
Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers,  the  officer  in  charge  of 
that  work. 

The  application  of  any  funds  that  might  become  available  during  the 
next  fiscal  year  would  be  the  continuation  of  rock  excavation  and  re- 
pairs of  dam,  and  construction  of  dike. 

The  commercial  statistics  will  be  found  in  that  part  of  the  report  re- 
lating to  the  Louisville  and  Portland  Canal. 

Money  statement. 

Jaly  1,  1886,  amonnt available $4,262.15 

Allotment  from  amoant  appropriated  by  act  approved  Aagast  5, 1886 20, 000. 00 

24,262.15 
July  1, 1887,  amoant  expended  daring  fiscal  year,  ezclnsive  of  liabilities 
outstanding  July  l,ltl8^ 4,488.19 

July  1,  1887,  amount  available 19,773.06 

{Amount  (estimated)  required  for  completion  of  existiuff  project 130«  000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1889    30, 000. 00 
Submitted  in  compliance  With  requirements  or  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 


DD  3- 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL. 

The  canal  has  been  kept  in  good  condition  and  was  open  for  passage 
of  commerce  two  hundred  and  ninety-two  days,  and  closed  seventy-three 
days.  The  closing  was  caused  by  high  water  for  the  unusual  period  of 
fifty-nine  days,  when  boats  passed  over  the  falls;  by  ice,  eleven  days, 
and  by  dredging  at  lock  gates,  three  days. 

Considerable  repairing  has  been  done  to  lock  gates,  the  dwelling- 
house  for  assistant  superintendent,  office,  bridge  floors,  and  floating 
plant. 

The  long  duration  of  high  water  left  a  large  amount  of  deposit  in  the 
canal  and  locks,  which,  as  yet,  has  only  been  partially  removed.  A  new 
iron-hull  dredge  was  finished  and  set  to  work  during  the  year,  and  one 
of  the  old  ones  transferred  to  the  Kentucky  River  work. 

A  new  towboat,  tender  for  the  dredge,  was  also  finished  and  placed 
at  work,  and  it  is  proposed  to  dispose  of  the  old  one,  which  is  almost 
unserviceable,  at  public  sale. 

The  locks  and  part  of  canal  adjacent  have  been  supplied  with  electric 
lights,  the  plant  being  placed  by  the  Fort  Wayne  Jenney  Electric  Light 
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Com  pan}'.  One  of  the  eugine-liouses  was  enlarged  to  accommodate  the 
dynamo,  a  twelve-ligbt  machine,  and  its  engine. 

The  work  of  enlarging  the  basin  of  the  canal  just  above  the  locks  is 
well  under  way,  with  funds  provided  in  the  appropriation  for  improving 
the  Falls  cf  the  Ohio,  and  the  report  of  the  work  is  under  that  head. 

This  work  has  necessitated  the  changing  of  position  of  a  number  of 
the  buildings  used  as  shops  and  store-houses. 

A  large  amount  of  old  unserviceable  iron  and  other  material  which 
had  been  collecting  for  a  number  of  years  was  sold  at  public  sale.  The 
high  canal  banks  above  the  lock- walls  have  continued,  as  in  past  years, 
to  slide,  and  it  is  proposed  during  the  coming  year  to  pave  the  lower 
I>art  of  these  slopes  and  to  flatten  the  upper  part. 

It  is  also  proposed  to  build  two  new  mud-scows  of  larger  dimensions 
than  those  now  in  use,  in  order  to  utilize  the  greater  capacity  of  the 
new  dredge.  The  guard-gates,  at  both  old  and  new  locks,  are  showing 
such  signs  of  decay  that  it  is  necessary  to  provide  for  the  building  of 
new  ones,  and  the  chains  for  moving  the  gates  will  have  to  be  renewed. 
The  coal  used  for  all  canal  purposes  during  the  year  was  furnished 
under  contract  by  Mr.  Austin  H.  Dugau,  and,  after  due  advertisement, 
contract  was  again  awarded  to  Mr.  Dugan  for  furnishing  coal  for  the 
coming  year.  At  the  beginning  of  the  year  the  hull  of  the  new  tow- 
boat  was  being  constructed,  under  contract,  by  M.  A.  Sweeny  &  Bro., 
of  Jefi'ersonville,  Ind. 

On  August  9, 1887,  proposals  were  opened  for  the  machinery  of  this 
boat,  and  contract  awarded  to  the  same  firm.  The  boat  was  completed 
and  put  to  work,  as  heretofore  mentioned. 

The  usual  tables  accompany  this  report,  and  show  a  large  commerce 
passing  this  point. 

The  report  of  Mr.  Thomas  H.  Taylor,  superintendent  of  the  canal,  is 
appended.  The  estimate  for  cost  of  operating  and  care  of  the  canal  for 
the  fiscal  year  ending  June  30,  1888,  is  as  follows : 

Regular  pay-rolls ^,080 

Extra  labor 5,000 

MiscellaneouB,  fuel,  oil,  etc 5,000 

General  repairs 7, 380 

New  guard-gates,  new  locks 8,000 

New  guard-gates,  old  locks 2,345 

Paving  slopes  above  lock-walls 6,000 

Two  new  mad-scows 4,000 

Contingencies 5,000 

77,805 

This  estimate  does  not  include  the  cost  of  a  new  dredge,  which  must 
soon  be  provided. 

Financial  statement  for  the  fiscal  year  ending  June  30,  1887,  operating  and  care  of  Louis- 
viUe  and  Portland  Canals  Kentucky, 

Receipts.  '  Expenditares. 


Items. 

Amooflt. 

Dry-dock 

$1, 033  95 

1, 095. 20 

41. 25 

Auction  sale 

DiedtciDir 

Rent^.. 7... .;....:;::;::::::: 

97.50 

Total 

2,  267.  90 

'                                  Items.                                 :  AmouDt. 

!  Office  and  general  administration ,  $12, 620. 18 

I  Canal  and  locks 24,823.8» 

Dredsrlng '  12,862.44 

Completing  new  dredge  and  tovrboat !  21,973.80 

Electric  liuht |  2,917,02 

Total I  75,197.33 
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Statement  shotving  cost  of  passing  boats  and  freight  through  the  LouiseiUe  and  Portland 
Canal,  Kentucky,  for  the  fiscal  year  ending  June  30,  1887,  including  all  expenditures  cj?- 
c^t  for  new  dredging  plant  and  electric  light. 

Per  lockage $13.46 

Per  boat 10.55 

Per  ton 04 

Costf  exclusive  of  new  plant  and  dredging  and  electric  light. 

Per  lockage $10.02 

Per  boat 7.85 

Per  ton 03 

Detailed  statement  of  expenditures,  operating,  and  care  of  Louisville  and  Portland  Canal 
Kentucky,  for  the  fiscal  year  ending  June  30, 1B{57. 


Dat«. 


1886. 

July 

Anfcnst 

September 

October 

November 

December 

1887. 

January 

February 

March 

April 

May 

June 

Total.... 


Office  and  general  administration. 


Canal  and  locks. 


Salaries.   Supplies.  ^oSs.*"     ^°**^- 


♦775.00 
950.00 
811.50 
775.00 
950.00 
670.00 


670.00 
800. 00 
685.00 
930. 00 
835.00 
850.  OJ 


9,701.50 


125.67 
27.57 
54  80 


18.64 
52.99 


5.85 
85.69 
32.50 
2a  23 
56.63 

9.88 


346.51 


Labor.     Supplies. '  Repairs.      Total. 


$375.73 

$1,176.40 

123. 52 

1, 101. 00 

135. 61 

1,001.97 

170.13 

945.13 

80.71 

1, 047. 85 

149. 48 

872.47 

158.73 

834.58 

47.78 

883.47 

135.78 

853.28 

91.00 

1,050.13 

1,066.35 

1, 957. 98 

36.45 

896.33 

2,572.17 

12,620.18 

$1, 180 
1,185 
1,185 
1, 185 
1,185 
1,215 


1,185 
1,200 
1,200  i 
1.210 
1,210  I 
1,240  I 


$89.00 
101. 05 
35.86 
82. 08 
102. 18 
103. 13 


I 

$921.76 
883.07 
1,419.10 
1,884.67 
1,460.39 
L  641. 20 


113. 09 
3.65 
225.49 
73.06 
127. 13 
137.52 


$2,190.75 
2, 169. 12 
2, 639.  96 
3, 152.  C5 
2,  747.  57 
1. 859.  S3 


I 


209.10 
348.60 
590.21 
881.56 
407. 75 


14, 380  I  1, 194. 14  I  9, 249. 75 


1,500.44 
1,412.75 
1,  774. 09 
1,873.27 
1, 718.  09 
1, 785. 27 


24, 823. 69 


Date. 


1886. 

July 

AugQst 

September 

October 

November 

December 

1887. 

January 

February 

March 

April 

May 

June 

Total 


Dredging. 


Labor.    Supplies.   Repairs,      ^otal, 


$830 
830 


830 

830 


830 
830 


862 
851 


10, 013 


$236.11 
148.05 
193.80 
240.17 
19a  12 
116.81 


40.40 
19.50 
325.13 
180.51 
244. 5i 
272.74 


2, 20&  88 


$77. 83 
62.74 

169.44 
62.47 
26.81 

116. 12 


16.25 
8.50 

22.74 
7.22 

30.53 

50.41 


040.50 


$1. 142. 44 
1, 030. 70 
1, 192. 74 
1. 132. 64 
1, 040. 93 
1, 062. 43 


886.65 
858.00 
1, 177. 87 
1, 017.  73 
1, 137. 07 
1, 174. 15 


12,862.44 


Electric 
lifihU 


$(.9. 12 


W,  084. 08 

1,470.26 

15a  33 


6.75 
209.72 


.90 

1.80 

75.90 

2,510.73 

40.46 

1.G5 


2, 917. 02 


New 
plant. 


5, 536. 06 


37.y  00 

150.00 

6, 199. 17 


21,973  80 


Aggregate. 


$13, 594. 57 
5,  H40.  38 
4,  093. 00 
5,230.42 
4, 851.  CO 
9, 540. 01 


3,597.57 
3, 306.  02 
9,080.31 
6, 451. 86 
4, 854. 19 
3,  657. 40 


75, 107. 33 


Money  statement 

Jnlyl,  1886,  amount  available $27,741.30 

Allotment  from  amount  appropriated  by  act  approved  July  5,  ldH4 SU,  320. 00 

110,061.30 
July  1,  1887,  amount  expended  during  fl»cal  year,  exclusive  of 

liabilities  outstauding  July  1,  1886 171.629.61 

July  1,  1887,  outstanding  liabilities 3, 567. 72 

75,197.33 

Jnly  1, 1887,  amount  available 34,863.97 
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Abstract  of  proposals  for  furnishing  c&al,  received  in  response  to  the  attcuihed  advertise' 
ment,  dated  June  14,  1866,  and  opened^  July  15,  1886,  by  Major  Amos  Stickney, 
Corps  of  Engineers. 


Coal. 


Best  Pittsburgh  cool perbnshel.. 

SecoDd  pool  Piitsburgh  coal do 

Ohio  River  or  Kanawha  coal do 

•No  bid. 


1.  Austin  H. 
Dugan. 


Cents. 


2.  Jos.  Walton 
JbCo. 


Cents. 


(*) 


Qoantity 
requirecL 


BusheUt, 

8,000 

900 

22,800 


Abstract  of  proposals  for  famishing  engines  and  machinery  and  setting  up  same  on  the 
Louisville  and  Portland  Canal  towboat,  in  response  to  the  attached  advertisement  dated 
July  19,  1886,  and  opened  August  9,  1886,  by  Major  Amos  Stickney ^  Corps  of  Bngxneers. 


No. 


Name  of  bidder. 


Price  per 

-whole  work 

complete. 


Hamlin  F.  Frisb^ 

M.  A.  Sweeney  &.  Brother 
Ainslie,  Coohr^  &  Co — 


17,600.80 
"4,700.00 
^1&S.00 


*Becommended  for  acceptance. 


Abstract  of  proposals  for  fumishiiw  forage,  received  in  response  to  the  attached  advertise- 
ment dated  April  28, 1887,  an  f  opened  May  28, 1887,  in  the  absence  of  Major  Amos 
Stickney,  Corps  of  Engineers,  by-B.  H»  Cooper,  clerk. 


Articles. 

1.  B.B.Con. 
nor. 

2.  Geo.  Becker. 

3.  Casler,  Tpox- 
eU&Co. 

Quantity 

(more  or  less) 

required. 

Best  timothv hav .....ner  cwt.. 

(0.65 
..35 
.35 
.75 

$0.64 

.85 
.75 

$0.60 
.84 
.80 
.84 

10.000  pounds. 
800  bushels. 

Best  black  oats ner  bndiel.. 

Best  wheat  straw per  cwt. . 

Best  middling  bran do.... 

500  pounds. 
60  J  pounds. 

Total  cost 

176.25 

172.25 

177.54 

Abstract  of  proposals  for  furnishing  coal,,  received  in  response  to  the  attached  advertisemen- 
of  April  28, 1887,  and  opened  May  28, 1887,  in  the  absence  of  Major  Amos  Stickney,  Corp  - 
of  Engineers,  by  B,  R,  Cooper,  clerk. 


Coal. 

1.  Byrne  A 
Speed. 

2.  Austin  H. 
Dagan.* 

8.  Joseph  Wal- 
ton  &  Co.t 

Quantity 

(more  or  lees) 

required. 

Beet  Pittoburgh  coal .perbnshel. . 

Second  pool  Pittoburgh  coal do. . . . 

Ohio  River  or  KanawnJa  coal do 

$0.1U 

.Hi 

.084 

7.50 

7.50 

$0.11 

.11 

.08 

7.25 

7.5  0 

$0.10 
.10 

1.0001>nsheU. 
000  bushels. 
21, 800  bushels. 

Anthracite  egg  coal .per  ton . . 

Anthracite  nut  coal do.... 

6.75 
7.00 

8  tons. 
8  tuns. 

Total  cost 

8,454.50 

8,301.00 

*  Recommended.       t  Received  after  the  hoar  of  opening,  and  no  bid  on  third  item. 
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Abstract  of  proposals  for  furnishing  20,000  pounds  (more  or  less)pure  Northern  Lake  ice, 
received  in  response  to  the  attached  advertisenienty  dated  April  28,  1887,  and  opened  May 
28, 1387,  in  the  absence  of  Major  Amos  SticJtney,  Corps  of  Engineers,  by  B,  B,  Cooper, 
eHerk, 


"WTiere  to  be  delivered. 


1.  Northern 
Lake  Ice 
Company. 


2.Trm.Lock 
and  Josepli 
Jaoquemine. 


Qaantity 
required. 


United  States  Enf^ineer's  office,  607  West  Chestnut 
street percwt.. 

Branch  office  Louisyillt)  and  Portland  Canal,  foot  Third 
street per  cwt. . 

Locks  of  Looisrille  and  Portland  Canal do — 

Total  cost 


$0.S0 

.50 
.M 

100.00 


fO.SG 

.50 
.50 

loo.'oo 


10  poonds  daily.* 

10  pounds  daily. 
75  pounds  dally. 


*  Except  Sunday 
Abstracts  of  contracts. 

Name :  Aostin  H.  Dngan.  Date :  July  23,  1886.  Purpose  and  consideration  :  That 
the  said  Aastin  H.  Dugan  shall  furnish  coal  for  use  at  offices  in  Louisville,  Ky., 
and  at  the  Loaisville  and  Portland  Canal,  for  the  fiscal  year  ending  Jane  30, 1887, 
as  follows:  23,300  bushels,  more  or  less,  of  Ohio  River  or  Kanawha  ooal:  9,800 
bnshels,  more  or  less,  of  the  best  Pittsburgh  coal ;  900  bushels,  more  or  less,  of 
second  pool  Pittsburgh  coal ;  that  the  said  Maj.  Amos  Stickney  shall  pay  for  the 
said  coal,  when  delivered  as  required,  at  the  following  rates,  viz :  For  Ohio  River 
or  Kanawha  ooal,  6^  cents  per  bushel ;  for  the  best  Pittsburgh  and  second  pool 
Pittsburgh  coal,  8^  cents  per  bushel. 

Name :  M.  A.  Sweeney  &  Bro.  Date :  August  17,  1886.  Purpose  and  consideration : 
That  the  said  M.  A.  Sweeney  &  Bro.  shall  furnish  the  labor  and  materials,  and 
shall  build  and  set  up  in  complete  working  order  on  board  the  Louisville  and 
Portland  Canal  towboat,  a  pair  of  engines  and  machinery  as  required  by  said 
specifications ;  that  the  said  MiJ.  Amos  Stickney  shall  pay  the  sum  of  $4,700  for 
the  said  engines  and  machinery,  as  soon  as  practicable  alter  acceptance  of  the 
work  by  the  United  States. 

Name:  Aastin  H.  Dugan.  Date :  June  13, 1887.  Purpose  and  consideration :  That  the 
said  Aastin  H.  Dngan  shall  furnish  coal  for  use  on  the  Louisville  and  Portland 
Canal  and  offices  at  Louisville,  Ky.,  for  the  fiscal  year  ending  June  30, 1888,  as 
follows :  25,300  bnshels,  more  or  less,  of  Ohio  River  or  Kanawha  coal ;  11,800  bush- 
els, more  or  less,  of  the  best  Pittsburgh  coal ;  900  bushels,  more  or  less,  of  second 
gool  Pittsburgh  coal ;  8  tons,  more  or  less,  of  anthracite  egg  coal ;  8  tons,  more  or 
)ss,  of  anthracite  nut  coal.  That  the  said  Maj.  Amos  Stickney  shall  pay  for  the 
said  ooal,  when  delivered  as  required,  at  the  following  rates,  viz :  For  the  Ohio 
River  or  Kanawha  coal,  8  cents  per  bushel ;  for  the  best  Pittsburgh  and  second 
pool  Pittsburgh  coal,  11  cents  per  bushel  $  for  anthracite  egg  coal,  $7.25  per  ton ; 
for  anthracite  nut  coal,  $7.50  per  ton. 


report  of  mr.  thomas  h.  taylor,  superintendent  of  the  louisville  and 

portland  canal. 

United  States  Louisville  and  Portland  Canal  Office, 

Louistille,  Ey.,  July  1,  1837. 

Sir  :  I  respectfully  submit  the  annual  report  of  operating  and  care  of  Louisville  and 
Portland  Canal  for  the  fiscal  year  ending  June  30, 1887. 

The  canal  was  open  and  in  operation  292  days;  it  was  closed  73  days ;  caused  by 
high  water  59  days,  by  ice  11  days,  and  3  days  by  dredging  at  lower  lock-gates.  The  old 
locks  were  in  use  from  October  11  to  November  13, 1886,  on  account  of  low  water  just 
below  month  of  new  canal,  which  forced  the  boats  to  use  old  canal.  During  the  year 
4^768  vessels,  representing  an  nnder-tonnage  of  1,157,250,  were  passed  through  the 
canal.  The  following  items  of  Commerce  are  particularly  mentioned  as  passing 
through  the  canal  during  the  3  ear :  25,850,801  bushels  of  coal,  66,479  tous  of  iron  ore, 
75^795  barrels  of  salt,  7,463,890  feet  of  lumber,  53,004  barrels  of  oil,  28,762  tons  steel 
rails,  34,796  bales  cotton,  7,443  barrels  of  whisky,  and  11,880  hogsheads  of  tobacco. 

Attached  find  table.  A  new  mudscow  was  completed  in  July,  1886,  and  a  portable 
office  for  the  Falls  of  Ohio  River  was  built.    The  Thenard  shutters  in  dam  were  fully 
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repaired.  A  house  to  hold  the  hose-reel  was  biiilt  in  the  rear  of  oflice  at  the  locks. 
The  uew  dredge  Louisville  arrived  from  C^ciauati  ou  the  24th  of  August,  18S\  was 
received  aud  put  to  work.  It  being  much  larger  than  the  old  dredges,  does  a  propor- 
tionate larger  amount  of  work  while  at  work,  but  unfortunately  has  had  to  lay  up 
frequently  for  repairs,  owing  as  much  to  lack  of  skill  in  handling  as  any  thing  else. 
On  March  19,  1887,  the  new  tender  Major  McEenzie  \yas  received  to  take  the  place  of 
the  Walker  ATorriay  now  too  old  to  render  much  service.  The  upper  part  of  guard- 
gates  of  old  canal,  east  side,  which  had  rotted  down,  was  rebuilt.  The  crib  abutment 
at  mouth  of  old  canal,  bein^  completely  worn  out,  has  been  replaced  by  a  new  crib. 
The  lintels  of  eight  drums  m  well-holes,  new  locks  which  had  rotted,  have  been  re- 
placed. A  road  on  canal  bankou  north  side,  from  old  locks  to  Eighteenth-street  Bridge, 
was  opened  and  put  in  good  condition.  An  addition  to  engine-house,  north  side,  was 
built  to  hiold  the  electric-light  eugine  and  dynamo.  In  December,  1836,  the  electric 
plant  was  received  and  put  in  successful  operation.  Four  new  friction-rollers,  cast- 
iron  housings,  were  put  in  lower  gates,  and  two  rollers  in  upper  gates.  New  well-hole 
frames  were  put  in  old  locks.  One  of  the  old  scows  was  cut  down,  a  new  bottom  and 
deck  made  to  it,  making  a  good  and  substantial  barge  for  carrying  coal  used  by  the 
dredges.  The  dwelling  of  assistant  superintendent  was  thoroughly  repaired,  the  re- 
pairs consisting  of  new  floors  in  three  rooms,  repainting  and  graining,  repapering, 
etc.  The  office  at  locks  was  repainted  andoalcimined.  The  timber  belonging  to  falls 
of  Ohio  River,  that  was  piled  on  south  side  of  canal,  was  removed  from  slopes  to  the 
top  of  the  bank  on  south  side  of  fence,  and  is  now  beyond  reach  of  high  water ;  a 
great  deal  of  this  timber  has  been  lost  by  high  water,  and  is  considerably  damaged, 
and  would  have  become  entirely  unfit  .for  use  had  it  not  been  removed.  The  old 
wrought  and  cast  iron  which  has  been  accumulating  for  years  was  sold  at  auction  ou 
March  4, 1887,  bringing  (1,546.22.  The  old  floor  over  Eighteenth-street  Bridge  was 
replaced  by  a  new  one.  The  steam-pipe  on  lock-wall,  south  side,  connecting  engine- 
house  with  upper  gates,  was  placed  under  ground,  inclosed  in  terra-cotta  pipe.  The 
enlarging  of  canal-basin  has  been  commenced,  and  is  now  well  under  way.  This  has 
necessitated  the  removal  of  the  store-house  belonging  to  the  Falls  of  Ohio  River,  the 
framing-shed,  carpenter-shops,  and  other  buildings.  The  osage-orange  hedge  on 
south  side  of  canal  from  Fourteenth  street  to  the  locks  was  cut  and  trimmed  during 
^ast  August  and  September  (1886).  The  picket-fence  has  been  kept  in  repair.  Four 
new  spuds  have  been  put  on  dredges.  Four  new  ladders,  two  long  and  two  short, 
have  been  made  for  use  of  diver  and  general  use.  The  towboat  Walk^  Morris  has 
been  recently  put  in  working  order,  and  is  now  fit  for  service.  In  addition  Uy  work 
mentioned,  a  great  many  needed  repairs  were  made  to  boats,  houses,  machinery,  etc., 
and  all  the  daily  routine  of  labor  was  attended  to  by  the  employes  and  hired  labor- 
ers. On  account  of  the  duration  of  time  of  high  wateV  the  deposit  of  mud  during  the 
year  has  been  very  large,  amounting  to  over  4  feet  in  the  looks  and  in  the  upper  part 
of  canal.  On  account  of  heavy  coal  runs  but  little  has  been  done  towards  removing 
the  mud,  but  will  possibly  be  able  to  remove  it  during  the  next  month  from  the  canal 
and  locks.  The  anchor-bolt  that  holds  the  back  suspension  rod  of  upper  gates,  new 
locks,  south  side,  was  showing  signs  of  pulling  up,  and  a  new  one  was  put  in.  A  new 
hog  chain  was  placed  in  old  locks.  New  frames  were  put  down  for  windlasses  of  dry- 
dock.  New  grate-bars  were  placed  in  boilers  aud  lowered  so  as  to  produce  more  steam , 
which  was  required  for  electric-light  engine.  Daring  the  comiug  fiscal  year  a  new 
dredge  should  be  provided  to  take  the  place  of  the  old  dredge.  No.  1.  This  dredge, 
by  a  thorough  overhauling,  could  be  made  to  do  service  for  several  years,  and  would 
render  valuable  service,  to  be  used  when  the  other  dredges  would  be  laid  up  for  re- 

?airs,  and  even  three  dredges  can  at  certain  times  of  the  year  be  used  to  advantage, 
'he  guard-gates  of  both  old  and  new  locks  are  not  in  good  condition,  and  should  be 
replaced  by  new  ones.  The  walls  of  the  lower  locks  in  old  canal  should  be  raised  be 
tween  the  gates,  or  two  small  abutments  placed  on  both  sides,  so  as  to  prevent  boats 
from  catching  on  the  walls.  •  The  Thenard  shutters  will  require  repairing.  The  apron- 
dam  extending  from  the  wall  requires  an  entire  new  set  of  top  logs  and  a  new  covering. 
A  new  tower  is  needed  for  the  bell,  as  the  present  one  is  about  ready  to  fall.  New 
lintels  for  chain-drums  of  lower  gates  are  needed.  An  entire  new  set  of  chains  for 
the  gates  will  be  needed,  as  those  now  in  use  are  greatly  worn  and  frequently  break- 
ing, thereby  causing  delay  in  passage  of  boats.  The  storeboat  requires  considerable 
repair.  The  warehouse  of  the  canal  will  require  a  new  roof.  The  concrete  on  lock- 
walls,  new  canal,  is  considerably  broken,  and  should  be  repaired.  Attached  find 
tables  giving  receipts  and  expenditures,  commerce  passing  Falls  of  Ohio  River  and 
Louisville  and  Portland  Canal,  and  all  the  necessary  tables  composing  the  annual 
report. 

Very  respectfully,  your  obddient  servant, 

Thomas  H.  Taylor, 
Superiniendent  Lauiwille  and  Portland  CanaL 
Maj.  Amos  Stickney, 

J^orpa  of  EngineerSf  U.  S.  A. 
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Analytical  table  shoicing  amount  and  co8t  of  excavation  hy  dredges  during  the  fiscal  year 

ending  June  •O,  1887. 

Time- 
Lost  by  high  water days..  88 

Lost  by  ice do..-.  20 

Lost  by  Sundays  and  national  holidays do....  b'i 

Lost  by  repairs do....  15 

Lost  by  coal  runs do....  13 

At  work , do 176 

Total 365 

Work: 

Cubic  yards  excavated 106,720 

Per  day 606 

Cost: 

Salaries  (per  day,  $27.43)  for  the  year $10,013.00 

Repairs  and  supplies  (per  day,  $78.06)  for  the  year 2, 849. 44 

Total 12,862.44 

Cost  per  actual  working  day $73.08 

Cost  per  cubic  yard  excavated .  12 

Detailed  statement  of  dredging  for  the  fiscal  year  ending  June  30,  1887. 


'Month. 


1886. 

July 

August 

September 

October 

November 

December 

1887. 

January 

February 

March 

April 

May 

June 

Totals 


I? 

a" 


812 


^1 


OB  «> 

r 

s 

Cfi 


11 : 


20 


&3 


i 

o 

2 

^^ 

1 

11 

k. 

as. 

1 

1^ 

15  '      13 


a* 

0 


180 


O.yd't. 
13.3()0 
12, 160 
13,080 
10, 440 
11,700 
120 


4,560 

7,360 

11.490 

22, 800 


176  100, 720 


Comparative  statement  of  dredging  LouisriUe  and  Portland  Canal,  1882-87. 


Date. 


1882-'83. 
1883-'84 
1884-'85 
1885-*86 
1886-'87 


111,916 
100,760 
79.975 
102,312 
106.720 


Totnl  cost,  I     Dally 
repairs.     '  OTcrajzo 

talarieHaDd   of  oxca- 
aupplitrs.   I  vation. 


$18,2^2.39 
14, 148. 30 
21,298.27 
l.'S.SOO.SL 
12,862.44 


Cubieydi. 
571 
458 
457 
522 
606 


A\enige 
daily 
cost. 


$50.36 
38.76 
6a35 
42. 13 
35.24 


Number  of 
days  at 
work. 


106 
2J0 
175- 
IM^ 
I7ft 
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Statement  of  tesseh  passed  through  the  Louisville  and  Portland  Canal,  Kentucky,  during  the 
fiscal  year  ending  June  30,  1887,  with  number  and  tonnage,  and  amount  of  oodl,  iron  are, 
steel  rails,  lumber,  salt,  oil,  cotton,  whisky,  and  tobacco. 


Date. 


1886. 

July 

iL-ngust 

September 
October  ... 
November . 
Deoember  . 


1887. 
Janaary  ... 
February ., 
March.... 

p— 

Jnne 


Total. 


Date. 


PaftseDgfx 
boats. 


10 


700 


33.801 
81,000 
24. 0^6 
17.594 
11,406 
27,234 


10,072 


14,081 
20, 426 
26,817 
28,484 


253,633 


Tow- 
boata. 


83 


H 


12,567 
6,767 
8,C58 
3,56^ 
5.8H8 

12,;>84 


6. 820 


12,180 
7,203 
15, 582 
17,839 


Model 
barges. 


38 12, 520 
19  6,305 
3,  654 
1  300 
5,  1,255 
22  6,708 


847103,060,244 


1,010 


4. 051 
8,584 
17, 58:i 
15,703 


75, 708 


Coal- 
boats. 


0  3 

5a« 


31,820 
1,290 


1.290 
36  45,606 
1271  51, 208 


02  37,034 


80'  32,1 

77  83,310 
110  51,170 
160  68, 311 


771353,010 


Square 
barges. 


214 
144 

88 
04 
278 


107 


1^ 


39.846 
23, 240 
10, 059 
11,088 
14,842 
50,058 


67  14,236 


22,078 


10 
11 
51,060  31 


1.880360,007 


Govern-  "3 
ment  || 
boats. 


It 

u 


u  o 


^ 


16 


12  627 
301,084 

2|    112 

81  450 
161,596     97 

1     424 


216  44,187 
254  51,060 
839  70,613  18|    904|      0 


631i      5 

644     15 

1,813       0 


1200,2141  180 


'     Total. 


654 

38; 
270 
288 
207 


6 


576     155,016 


214 


200 
4' 

650 
770 


04,768 


I 


181,181 
71,405 
40,889 
85,100 
80,773 


60,231 


88,113 
120,854 
164,084 
201,444 


1,157,2 


I 


I 


I 


% 


I 


1886. 

July 

Angast 

September . 
October  — 
November. . 
Deoember . . 


1887. 
January.., 
February.. 
March. — 

AprU 

May 

•June 


Total.. 


FeeL 
809,000 
400,200  I 
486,050 
446,950 
248,000 
1,102,300 


124,000 


1,012,430 
606,160 
866,400 

1,182,500 


7,463,800 


Bush. 

154,640 

94,800 

23.056 

4,005 

4,050,000 

4, 826, 000 

4,414,500 


BhU. 
6,181 
3, 442 
1,808 
618 
315 
4,255 


18,141 


Tons. 


1,500 


I,  £00 


Totw. 

83,007 

2,883 

5 

46 

10 

6,818 


1,355 


BbU: 
15,003 
6,051 
854 
014 
4,770 
10,544 


1,102 


Bales. 

3.018 

67 

3 

320 

640 

•7, 420 


2,021 


BhU. 

1.260 

010 

414 
274 
134 
671 


Hhda. 
2,214 
1,630 
804 
289 
169 
206 


578 


2,664,000 

814,000 

6. 560. 750 

3.255,050 


2,075 
8,847 
0,262 
8.070 


4,600 


4,612 
16.450 


2,024 
4,276 
10, 018 
5,442 


2,415 
3,867 
12,340 
16,036 


7,232 
1.084 
8,378 
3,786 


884 

740 

1,511 

844 


316 

TM 

2,187 

2,782 


25,850,801 


53,004 


28,762 


66, 47d 


75, 705 


34,706 


7,443 


11,880 


No. 
471 
404 
842 
350 
301 
840 


116 


176 


376 
635 


3,736 
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Detailed  statement  of  venseh  passed  over  the  falls  of  the  OhiOf  with  numhiTf  tonnage^ 
amount  ofeoal^  iron  ore,  salt,  steel  raiUy  etc.,  for  the  fiscal  year  ending  Jane  30,  1887. 

[Navigable  days :  AseeDdins,  61;  deBceDding,  142.    Total,  203.] 

DESCEXDIXG  VESSELS. 


Date. 


PasMDge: 
boate. 


1886. 

July 

'Ausost ..... 
September.. 

October 

November . . 
December  . . 


1887. 
January  . . 
Febraary . 
M»roh.... 

April 

May 

Juno 


Total. 


16   10,483 
30   16,552 


18  10.940 
50|  26,939 
40  22,570 
28|  16,868 
30;  16.60J 
21!    9,309 


233 129, 184 

I 


Tow- 
boats. 


21  4,563 
6,      930 


20  5,101 


15,996 
14, 772 
23,048 
3,166 
226 


Model 
barges. 


4,150 


12,800 
6.150 

15,653 
8,800 


30767,802 


6547,553 


Coal-boatn 

and  square 

barges. 


If? 


434 


26,280 
4,940 


60   51.822 
249 17%  Itfl 
—  148, 066 
312,056 
23,190 
2,010 


606 
53 
14 


1,188 


747,435 


I 


Salt 


BhU. 


Iron 
ore. 


Tons. 


8,8003,000 
8,4001,740 


Steel 
rails. 


Tons. 


CoaL 


BwK 


706,000 
19,623 


1,834,000 
9,900  4,292,000 
1,800'  3,706,000 
6.000  8,628,000 
5,  OOO  492, 000 
I 


12, 200  4, 740.22, 700 10, 177, 623 


Total. 


434 


84'  45,476 
53  22,422 


113  67,368 
3891284,886 
859191, 558 
644  866,625 
112  51,659 
11.551 


793  991,974 


ASCENDING  VESSELS. 


PasAonger- 
lK>atji. 

Tow- 
boats. 

Model 
barges. 

Coal-boats 

and  square 

barges. 

Iron 
ore. 

Coal. 

Total. 

Aggregate. 

Date. 

i 

1 
1 

1 
5 

i 

a 

9 

JZ5 

1 

1 

i 

a 

0 

1^ 

II 

1 

1 

H 

1 

1 

1886. 
Jnly 

Tons. 

Bush. 



AngTiAt 

September 

13 

6,2i6 

13     0.2i6|       ifi!         6.850 

October 

November 

2 

1,627 

8 

1.788 

10 

8,415 

94 
63 

167 

48,891 
22,4-22 

December  ..... 

1887. 

January   

Febraary 

March... 

7 

49 
29 
18 

» 

4,033 
26,045 
17,873 
11,016 

2,681 

23 

A  9A\ 

?4 

13,889 
22,846 
91,449 
23.396 
1.672 

54 

99  9#n 

6611.895 
7318,182 
70  14  871 

9 
9 
1 

7.200 
7,200 

58 
1R3 

'i.'ioo 

24.000 
24.000 
24,000 

182]  67!  486 

264134,704 

128|  50,083 

16.    6,340 

571      802,' 372 
623     326, 262 

April 

800!    30 

772     416  708 

^y :::;:::::. 

8.  1,987 

» 

128       57, 999 

June 

36!      11. 551 

■•••i 1"" 

1 

"•■'1 

1,282,481 

Total.... 

121 

68,491 

24853, 064     lOJlS, 200'  279 

152,752 

1,500 

72,000 

667 

•290, 507 

2.460 
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Commerce  passing  the  falls  of  the  Ohio  by  canal  and  by  riecr. 


Through  canal.    !  ^^*,!J^|?rf  *^P^°    ^•''^  m>S?.  "^^^ 


TotaL 


Date. 


I  No!  of 
vessels. 


188a-*81 
1881-'82 
1882-'83 
1883-'84 
1884-^85 
1885-^86 
1886-'87 


4,196 
3,964 
4,054 
4,346 
4,886 
5,057 
4,768 


Tonnage.  V^elj '^<>"°*SO.I  ^^^^^^ 


1,124,838 
004,343 
1,226,455 
1. 070, 650 
1,217,231 
1. 254, 342 
1, 157,  250 


1,220 
1,793 
1.294 
1, 384 
708 
1,296 
1,793 


377, 055 
537,006 
398,  240 
432,575 
231,  695 
408, 610 
991,  974 


503 
750 
179 
301 
95 
373 
667 


TomugeJ^N^t 


140. 306 
220,965 
61, 802 
98,  757 
24,  320 
102, 536 
290, 507 


5,919 
6,507 
6.427 
6,031 
6,689 
6,726 
7,22S 


Tonnage. 


1,642,199 
1,663,*J14 
1,686,497 
1, 601. 086 
1, 473, 246 
1,765,497 
2,439,731 


There  passed  through  canal  and  open  river  during  the  fiscal  year  ending  June  30' 
1887,  the  following  items  of  commerce : 

Coal , bushels..  45,100,424 

Lumber feet..  7,463,890 

Iron  ore tons..  72,719 

Steel  rails do....  51,462 

Oil barrels..  53,004 

Salt do....  75,795 

Whisky do....  7,443 

Cotton bales..  34,796 

Tobacco hogsheads..  11,880 

Total  value  of  imports  at  this  port  for  the  fiscal  year  ending  June  30, 1887 .  1576, 279. 00 

Total  duties  collected  June  30,  1&37 8318,383.34 


louisville  and  portland  canal— drainage  rights. 

War  Department, 
Washington  City,  December  22,  1886. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives a  report  of  the  Chief  of  Engineers,  U.  S.  Army,  dated  July 
17, 1885,  in  response  to  the  resolution  of  the  House  of  llepresentatives 
of  July  9,  1885,  as  follows : 

Whereas  by  the  terms  of  the  joint  resolution  of  the  legislature  of  the  State  of  Ken- 
tucky, approved  March  28,  1872,  transferring  the  control  and  management  of  the 
Louisville  and  Portland  Canal  to  the  Government  of  the  United  States,  it  is  expressly 
provkled  that  the  right  of  drainage  into  said  canal  is  reserved  to  the  city  of  Louis* 
ville;  and 

Whereas  it  is  reported  that  the  United  States  engineers  in  charge  of  said  canal 
have  objected  to  the  exercise  of  that  right  upon  the  part  of  the  city  of  Louisville; 
Therefore, 

Besolfsedy  That  the  Secretary  of  War  be,  and  is  hereby,  directed  to  report  to  Congress 
whether,  in  his  judgment,  said  right  of-  drainage  should  be  conceded  to  the  city  of 
Louisville,  and,  if  not,  the  reason  therefor,  together  with  such  information  upon  the 
subject  as  may  to  him  seem  proper  in  the  premises. 

The  report  of  the  Chief  of  Engineers  is  accompanied  with  report  of 
Maj.  Amos  Stickney,  the  officer  of  the  Corps  of  Engineers  in  charge  of 
the  Louisville  and  Portland  Canal,  and  its  accompanying  papers. 

The  Louisville  and  Portland  Canal  Company  was  incorporated  by  an 
act  of  the  legislature  of  Kentucky  approved  January  12, 1825. 

By  an  act  of  the  Kentucky  legislature  approved  Februarj-  21, 1842, 
amending  the  charter  of  the  canal  company,  the  board  of  president  and 
directors  of  the  canal  company  were  authorized,  when  so  directed  by 
the  stockholders  thereof,  to  sell  "  the  shares  of  stock  owned  by  indi- 
viduals in  said  canal  to  the  United  States."    •    *    • 
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By  au  act  of  the  Kentucky  legislature  approved  February  22, 1844, 
furtber  ameuding  the  charter  of  Louisville  aud  Portland  Canal,  it  was 
declared — 

That  in  the  event  of  the  United  States  becomiupf  the  sole  owner  of  the  Louisville 
and  Portland  Canal,  ihe  jurisdiction  of  this  CommonwcaHh  over  said  canal  shall  be 
yielded  np  to  the.  Government  of  the  United  States. 

On  February  8, 1855,  the  Secretary  of  the  Treasury  informed  the  Pres- 
ident that  "  the  canal,  with  the  exception  of  five  shares,  is  now  the  prop- 
erty of  the  United  States.  *  •  •  "  The  board  of  president  and  di- 
rectors of  the  canal  had,  by  the  Secretary  of  the  Treasury,  been  ye- 
quested,  each,  to  retain  one  share  of  the  stock  of  the  company,  in  order 
that  no  difficulty  might  arise  in  the  management  of  the  work. 

From  1868  to  1873  the  Congress  of  the  United  States  made  a  series 
of  appropriations  for  increasing  the  capacity  of  the  canal. 

On  the  28th  day  of  March,  1872,  the  legislature  of  Kentucky  passed 
a  joint  resolution,  which  was  approved  by  the  governor,  by  which  the 
president  and  directors  of  the  Louisville  aud  Portland  Canal  were  di- 
rected to  surrender  the  said  canal  and  all  the  property  connected  there- 
with to  the  Government  of  the  United  States,  upon  certain  terras  aud 
conditions,  one  of  which  Was  '^  that  the  city  of  Louisville  shall  at  all 
times  have  the  right  of  drainage  into  said  canal:  Provided^  That  the 
connections  between  the  drains  dnd  the  canal  shall  be  made  ui)on  the 
plan  to  keep  out  mud  aud  garbage." 

In  an  act  of  Congress  approved  March  3, 1873,  making  appropriations 
for  the  repair,  etc.,  of  certain  public  works,  etc.  (17  Stats.,  563), "  the  Sec- 
retary of  the  Treasury  is  authorized  and  directed  to  assume,  on  behalf 
of  the  United  States,  the  control  and  management  of  the  said  canal,  in 
conformity  with  the  terms  of  the  joint  resolution  of  the  legislature  of 
the  State  of  Kentucky  approved  March  28, 1872,  at  such  time  and  in 
such  manner  as  in  his  judgment  the  interests  of  the  United  States  and 
the  commerce  thereof  may  require ;    ♦    •    *."  ' 

The  Secretary  of  the  Treasury  found  it  impracticable  to  assume  the 
control  of  the  canal  on  the  terms  provided,  and  in  his  annual  report  to 
Congress  of  December  1, 18*73,  explained  bis  action  in  the  premises. 

Subsequently,  by  an  act  of  Congress,  approved  May  11, 1874,  the 
Secretary  of  War  was  directed  "  to  take  possession  of  the  said  Louis- 
ville and  Portland  Canal,  and  all  the  property,  real  and  personal,  of  the 
said  company,  as  the  property  of  the  United  States,  as  provided  for  by 
the  act  of  the  general  assembly  of  the  State  of  Kentucky,  approved 
February  22, 1844,  *  •  •  conceding  jurisdiction  over  said  canal  to 
the  United  ^tates.  •  *  •. "  Under  th  is  law  and  the  directions  of  the 
Secretary  of  War  of  May  27, 1874,  Major  Weitzel,  of  the  Engineer  Corps, 
assumed  control  of  the  canal  on  the  11th  of  June,  1874.  In  this  act  the 
joint  resolution  of  the  legislature  of  Kentucky  of  March  28, 1872,  is  not 
mentioned,  and  in  its  report  upon  this  measure  the  Committee  on  Fi- 
nance of  the  Senate  of  the  United  States,  on  the  14th  of  April,  1874, 
speaks  of  the  conditions  contained  in  this  resolution  of  the  Kentuckj- 
legislature  as  ^'  conditions  sought  to  be  imposed  for  the  local  advantage 
of  the  city  of  Louisville." 

(1)  Assuming  that  the  joint  resolution  of  the  State  of  Kentucky  of 
March  28, 1872,  which  provides  that  the  city  of  Louisville  may  drain 
into  the  canal,  is  in  force  and  binding  on  the  United  States,  it  certainly 
does  not  confer  upon  that  city  the  right  to  pollute  and  to  render  foul 
the  waters  of  the  canal.  It  appears  from  the  accompanying  reports 
that  "  the  nature  of  the  drainage  is  surface,  house  (from  water-closets), 
etc.,  and  from  factories  of  all  kinds; "  also  that  "  there  is  no  provision 
made  to  prevent  mud  and  garbage  from  entering  the  sewers  except  the 
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street  catch-basins,  which  are  trapped,"  and  that  during  the  months  of 
Jaly,  August,  and  September  "  the  canal  becomes  very  offensive,  es- 
I)ecially  after  heavy  rains,  which  wash  the  streets  and  flush  the  sewers, 
carrying  large  quantities  of  filth  and  sediment  into  the  canal."  It  cer- 
tainly could  not  have  been  intended  by  this  provision  in  regard  to  drain- 
age, which  carefully  excludes  garbage,  that  all  the  sewage  of  the  city 
should  pass  into  the  canal,  thus  rendering  it  a  common  nuisance. 

(2)  But  it  is  not  conceded  that  the  United  States  took  this  canal  sub- 
ject to  such  restriction  upon  its  use.  The  control  of  the  canal  was  as- 
sumed by  the  Secretary  of  War,  under  the  act  of  Congress  of  May  11, 
1874,  as  provided  for  by  the  act  of  the  general  assembly  of  the  State  of 
Kentucky  approved  February  22, 1844,  conceding  jurisdiction  over  said 
canal  to  the  United  States.  Under  this  act  and  not  under  the  joint  reso- 
lution of  March  23, 1872,  the  United  States  now  hold  and  occupy  this 
property.  It  would  therefore  seem  to  be  clear  that  the  terms  of  the  joint 
resolution  can  not  impose  any  conditions  upon  the  United  States  or  vest 
in  the  city  of  Louisville  any  right  or  privilege  of  draining  into  the  canaL 

William  O.  Bndicott, 

Secretary  of  War. 

The  SPEAKER  OF  THE  HOUSE  OF  REPRESENTATIVES. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  ENaiNESRS, 

United  States  Army, 
Washingionj  2>.  C,  July  17, 1886. 

Sir  :  I  have  the  honor  to  acknowledge  the  reference  to  this  office,  on 
the  10th  ultimo,  of  the  preamble  and  resolution  of  the  House  of  Eepre- 
sentatives,  dated  the  9th  June  last,  in  reference  to  the  drainage  of  the 
city  of  Louisville,  Ky.,  into  the  Louisville  and  Portland  Canal,  and  its 
right  to  do  so,  and  directing  the  Secretary  of  War  *'  to  report  to  Con- 
gress whether  in  his  judgment  said  right  of  drainage  should  be  con- 
ceded to  the  city  of  Louisville,  and  if  not,  the  reason  therefor,  together 
with  such  information  upon  the  subject  as  may  to  him  seem  proper  in 
the  premises.'^ 

In  reply  I  beg  to  invite  attention  to  the  a<;companying  copy  of  the 
report  thereon  from  Maj.  Amos  Stickney,  Corps  of  Engineers,  which, 
with  its  inclosures,  will,  it  is  believed,  furnish  the  required  information. 

Major  Stickney  states : 

It  appears  from  the  terms  of  the  recent  resolation  of  the  Hoase  of  RepresentatlTes^ 
and  the  letter  of  the  acting  city  engineer,  dated  Jane  19,  IQUdf  a  copy  of  which  is 
herewith,  that  the  city  rests  itti  claim  to  drain  into  the  canal  upon  the  joint  resolation 
of  the  Kentacky  legislature  alone,  and  as  the  United  States  accepted  the  canal  nnder 
other  State  legislation  and  not  under  that  resolation,  the  resolution  can  have  n6  force 
in  binding  the  United  States. 

Major  Stickney  further  says : 

There  is  no  question  in  my  mind  that  the  city  drainage  should  not  enter  the  canal. 

His  views  are  worthy  of  consideration,  and  his  report  is  commended 
accordingly. 

The  resolution  of  the  House  of  Eepresentatives  is  herewith  respect- 
fully returned. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers, 
Hon.  William  C.  Endicott,  Brig,  and  Bvt  Maj.  Oen. 

Secretary  of  War. 
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beport  of  major  amos  sticknby,  corps  op  engineers,  on  drain- 
age of  the  city  op  louisville,  kentucky,  into  the  louis- 
ville and  portland  canal. 

United  States  Engineer  Office, 

Louisville,  Ky.y.  June  29, 1886. 

General  :  In  compliance  with  instructions  of  the  Engineer  depart- 
ment in  indorsement  of  June  II,  1886,  upon  the  resolution  of  the  House 
of  Representatives,  dated  June  0, 1886,  relating  to  the  right  of  the  city 
of  Louisville,  Ky.,  to  empty  its  drainage  into  the'Louisville  and  Portland 
Canal,  I  have  the  honor  to  make  the  following  report : 

The  original  act  of  the  general  assembly  of  the  Commonwealth  of 
Kentucky  to  incorporate  the  Louisville  and  Portland  Canal  Cempany, 
approved  January  12, 1825,  and  the  various  additional  enactments  un- 
der which  the  canal  was  constructed,  contains  no  provision  for,  or  allu- 
sion to,  the  right  of  the  city  of  Louisville  to  empty  its  drainage  into 
the  canal,  and  the  original  act  of  January  12, 1825,  contains  the  fol- 
lowing section,  which  might  be  construed  as  forbidding  such  drainage 
into  the  canal: 

Sec.  10.  That  if  any  person  or  persons  shall  wilfally  and  kno:(vingly  do  any  act  or 
thing -whatever  whereby  the  said  navigation  orany  look-gate,  dam,  engine,  machine, 
or  otner  thing  thereto  belonging  shall  be  injured  or  damaged  or  impeded,  or  shftll 
commit  any  willful  trespass,  or  take,  carry  away,  or  conceal  any  materialy  instrn- 
ment,  tool,  or  other  thing  belonging  to  or  used  in  or  about  the  said  works»  or  shall 
open  or  caase  the  locks  to  be  opened,  or  attempt  so  to  do,  or  to  pass  or  repass  with- 
out the  knowledge  of  the  agent  or  manager  to  said  canal,  he,  she,  or  they  so  offend- 
ing shall  forfeit  and  pay  to  the  said  canal  company,  their  tenant  or  agent,  three  times 
the  amount  of  the  cost  of  damage  sustained  by  means  of  or  through  such  willful  act, 
together  with  costs  of  suit,  to  be  received  before  any  court  of  competent  Jurisdiction, 
and  in  case  of  clandestinely  taking  and  carrying  away  be  liable  to  a  prosecution  for 
theft,  as  in  other  cases. 

I  doubt  if  at  that  time  it  was  at  all  contemplated  to  make  the  still 
water  of  the  canal  the  receptacle  of  the  offensive  matter  thrown  off  by 
the  city,  to  remain  along  the  city  front,  and  rot  and  corrupt  the  air  un- 
der the  hot  summer  sun. 

The  National  Congress  early  took  an  interest  in  the  canal,  and  by  act 
approved  May  13, 1826, authorized  the  Secretary  of  the  Treasury  to  pur- 
chase a  considerable  amount  of  the  stock  of  the  canal  company,  and  by 
subsequent  acts  increased  the  holding  of  the  United  States.  By  act 
approved  January  21, 1842  (copy  herewith),  the  general  assembly  of 
the  Commonwealth  of  Kentucky  authorized  the  sale  and  transfer  of  the 
canal  to  the  Government  of  the  United  States,  the  only  conditions  be- 
ing that  the  Oovernment  should  levy  tolls  only  sufficient  to  keep  the 
canal  in  repair,  pay  all  necessary  superintendence,  custody  and  expenses, 
and  make  all  necessray  improvements,  so  as  fully  to  answer  the  pur- 
poses of  its  establishment;  and,  further,  that  the  agents  in  charge 
should  make  certain  reports  to  the  general  assembly  of  Kentucky,  which 
reserves  certain  rights  of  regulating  the  amount  of  tolls.  An  act  of 
the  Kentucky  assembly  approved  February  22,  1844  (copy  herewith), 
amended  the  above  act  of  January  21, 1842,  so  as  to  yield  jurisdiction 
to  the  United  States  and  relinquish  the  requirement  concerning  reports. 
It  is  under  this  last  amendatory  act  of  February  22,  1844,  that  the 
United  States  took  possession  of  the  canal  by  authority  granted  the 
Secretary  of  War  in  act  of  National  Congress  approved  May  11,  1874 
(copy  herewith). 

On  March  28, 1872,  the  Kentucky  legislature  passed  a  joint  resolution 
(copy  herewith)  authorizing  and  directing  the  officers  of  the  canal  com- 
pany to  surrender  the  canal  to  the  United  States  Government  on  cer- 


Digitized  by 


Google 


1856  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

tain  conditions,  one  of  which  was  "  that  the  city  of  Louisville  shall  at 
all  times  have  the  right  of  drainage  into  said  canal :  Provided^  That  the 
connections  between  the  drains  and  the  canal  shall  be  made  upon  the 
plan  to  keep  out  mud  and  garbage. " 

The  river  and  harbor  act  of  the  National  Congress,  approved  March 
3, 1873,  contained  a  clause  (copy  herewith)  authorizing  and  directing  the 
Secretary  of  the  Treasury  to  assume  the  control  and  management  of  the 
canal,  in  conformity  with  the  terms  of  the  above  joint  resolution  of  the 
Kentucky  legislature ;  but  no  action  was  taken  by  the  Secretary  of  the 
Treasury  in  assuming  control.  It  will  thus  be  seen  that  the  joint  reso- 
lution of  the  Kentucky  legislature  of  March  28,  1872,  is  the  first  and 
only  legislation  of  the  State  that  contains  any  reference  to  right  of  drain- 
age into  the  canal,  and  the  management  of  the  canal  by  the  United 
States  was  not  assumed  under  the  terms  of  that  resolution,  but  under 
the  terms  of  the  State  act  of  1844,  amending  that  of  1842,  which  did 
not  give  the  city  of  Louisville  the  right  of  drainage  into  the  canal. 

It  appears  from  the  terms  of  the  recent  resolution,  June  S,  1866,  of  fhe 
House  of  Kepresentatives,  and  the  letter  of  the  acting  city  engineer, 
dated  June  19,  1880,  a  copy  of  which  is  herewith,  that  the  city  rests  its 
claim  to  drain  into  the  canal  upon  the  joint  resolution  of  the  Kentucky 
legislature  alone^  and  as  the  United  States  accepted  the  canal  under 
other  State  legislation,  and  not  under  that  resolution,  the  resolution  can 
have  no  force  in  binding  the  United  States. 

It  appears  to  me,  therefore,  that  the  city  of  Louisville  has  no  right  to 
drain  into  the  canal  under  the  authority  of  any  legislative  action,  either 
State  or  National.  The  question  then  arises,  If  there  is  no  right, is  there 
any  reasonable  objection! 

i  would  call  attention  to  the  inclosed  reports  of  Mr.  C.  L.  Corn  well,  as- 
sistant superintendent,  and  Mr.  J.  G.  Durbeck,  detailing  some  of  the 
objections  and  giving  analyses  of  the  canal  water  made  in  1876,  which 
are  immediately  available.  As  the  city  increases  in  population,  of  course 
the  organic  and  other  deleterious  matter  has  and  will  continue  to  in- 
crease in  amount.  I  inclose  herewith  a  tracing  showing  the  river  front, 
the  canal,  and  adjacent  streets,  with  their  sewers.  From  an  inspection 
of  this  map  it  will  be  seen  that  there  now  exist  a  number  of  sewers  and 
drains  that  empty  into  the  canal  and  river  just  above.  When  the  river 
water  surface  is  low  enough,  during  the  dry  hot  season  of  the  year,  to 
prevent  any  flow  over  the  dam  at  the  head  of  the  canal,  all  of  the  sew- 
age as  high  up  as  Fourth  street,  and  possibly  as  far  up  as  Preston  street, 
must  flow  into  water  which  is  almost  stagnant,  and  which  is  drawn  into 
the  canal  by  the  process  of  locking.  From  Preston  street  to  the  foot 
of  the  locks  is  a  distance  of  about  3  miles,  and  the  drainage  that  would 
be  emptied  into  this,  if  unrestrained,  would  be  that  from  at  least  eleven 
hundred  and  nine  acres  of  city  ground,  (See  letter  of  city  engineer.) 
It  is  hardly  necessary,  I  imagine,  to  adduce  proof  of  the  ill  results  that 
might  be  expected  from  the  impounding  of  such  a  quantity  of  the  de- 
caying and  fetid  matter  that  is  constantly  cast  off  by  a  populous  city. 
The  health  of  the  employes  of  the  canal,  the  durability  of  the  various 
structures  in  it,  and  the  health  and  well-being  of  all  the  inhabitants  of 
the  portion  of  the?  city  fronting  the  canal,  would  undoubtedly  be  se- 
riously affected. 

There  is  no  question  in  my  mind  that  the  city  drainage  should  not 
enter  the  canal. 

The  question  then  arises,  If  the  city  is  debarred  from  emptying  its 
drainage  along  3  miles  of  its  river  front,  where  and  how  can  it  dispose 
of  the  drainage  ! 
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There  are  at  least  two  possible  solations  of  this  problem.  One  is  to 
continue  the  sewers  and  drains  or  a  sufficient  number  of  them  across  the 
line  of  the  canal  to  proper  points  in  the  river.  This  would  probably  be 
the  most  costly,  least  satisfactory,  and  most  difficult.  The  other  plan 
would  be  to  construct  an  intercepting  sewer  inside  of  the  canal  line,  ex- 
tending from  a  point  far  enough  above  the  canal  to  intercept  all  drain- 
age that  could  enter  the  canal,  to  such  a  distance  on  the  river  below  the 
canal  as  to  insure  reaching  a  constant  river  current.  Either  plan  would 
involve  the  expenditure  of  a  considerable  amount  of  money.  The  source 
from  which  this  money  should  come  is  a  matter* which,  perhaps,  I  am 
not  called  upon  to  discuss.  A  few  remarks,  however,  may  not  be  amiss 
or  inappropriate.  It  has  been  a  custom  pretty  generally  observed  by 
cities  fronting  upon  a  large  stream  of  water  having  a  constant  and  con- 
siderable current  to  empty  their  drainage'  into  the  stream  in  the  most 
direct  manner  possible,  as  being  the  least  expensive,  most  advantageous, 
and  healthful  manner  of  disposing  of  all  noxious  material,  which,  if  al- 
lowed to  remain,  would  affect  the  health,  happiness,  and  general  pros- 
perity of  the  people. 

The  city  of  Louisville  is  so  situated  with  regard  to  the  Ohio  Kiver  as 
to  make  this  the  natural  method;  but  for  a  distance  of  over  2^  miles  it 
is  cut  off  from  direct  connection  with  the  river  by  a  large  public  work, 
which  is  used  by  and  maintained  for  the  general  public.  The  existence 
of  this  public  work  and  the  inadvisability  of  permitting  it  to  be  used 
for  drainage  purposes  makes  it  necessary  for  the  city  to  adopt  some 
method  for  disposing  of  its  sewage,  which  is  expensive  and  burdensome. 

I  presume  there  is  no  doubt  of  the  right  of  the  city  to  drain  into  the 
river  above  the  canal,  although  such  drainage  would  enter  the  canal. 
Under  the  circumstances  there  would,  in  my  opinion,  be  no  irat)ropriety 
in  the  General  Government  affording  some  relief. 

The  following  indosures  are  sent  herewith : 

Copy  of  act  of  general  assembly  of  Commonwealth  of  Kentucky  approved  January 
21, 1842. 

Copy  of  act  of  general  assembly  of  Commonwealth  of  Kentucky  approved  Febru- 
ary 22, 1844. 

Copy  of  joint  resolution  of  the  Kentucky  legislature,  dated  March  28,  1872. 

Copy  of  act  of  Congress  approved  March  3,  1873  (extract). 

Copy  of  act  of  Conffress  approved  May  11,  1874. 

Copy  of  letter  of  liajor  Stickney  to  the  mayor  of  Louisville,  Ky. 

Copy  of  letter  from  assistant  city  engineer  of  Louisville,  Ky. 

Copy  of  report  from  C.  L.  Cornwell. 

*  Tracing  of  map  of  Louisville  and  Portland  Canal,  etc. 

Copy  of  report  of  J.  G.'  Durbeck. 

Very  respectfully,  your  obedient  servant, 

Amos  STioKNBr, 
Major  of  Engineers. 
The  Chief  of  Engineebs,  T7.  S.  A. 


AS  ACT  to  amend  the  charter  of  the  Loaierille  and  Portland  Canal  Company. 

Sbction  1.  Be  it  enacted  hp  the  general  aeeenibly  of  the  Commonwealth  of  Kentuokif, 
That  the  act  incorporating  the  Louisville  and  Portland  Canal  Company  shall  be,  and 
the  same  is  hereby,  so  amended  that  whenever  the  stockholders  in  said  company  shall 
flo  direct,  the  board  of  president  and  directors  of  said  company  shall  have  the  privi- 
lege of  selling  the  shares  of  stock  owned  by  individuals  in  said  canal  to  the  United 
States,  or  the  State  of  Kentucky,  or  the  city  of  Louisville,  for  the  purpose  of  event- 
fiaUy  making  the  said  canal  free  of  tolls ;  or,  further  to  effect  this  object,  the  board  of 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  51,  Forty-ninth  Congress,  second  session. 
8872  BNO  87 117 
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K resident  and  directors,  when  so  authorized  as  aforesaid,  shall  hereby  have  the  privi- 
)ge  of  appropriating  the  net  inconie  arising  from  said  canal  to  the  purchase  or  said 
stock  instead  of  making  dividends  therewith. 

Sec.  2.  Be  it  further  enactedf  That  whenever  said  stockholders  shall  anthorize  said 
board  of  president  and  directors  to  appropriate  the  annual  net  income  of  said  com- 
pany to  the  purchase  of  shares  held  oy  individuals  in  the  same,  it  shall  be  the  duty 
of  said  board  to  advise  each  stockholder  of  the  amount  to  be  appropriated  to  the  pur- 
chase of  shares,  and  propose  to  purchase  the  number  of  shares  that  the  sum  on  hand 
will  warrant,  at  the  lowest  bid  or  offer.  Thirty  days'  notice  shall  be  given  for  such 
offers  of  stock  to  be  made. 

Sec.  3.  Be  it  further  enacted,  That  the  maximum  price  at  which  the  said  board  shall 
purchase  said  shares  for  th%  fir«it  year  shall  not  exceed  the  sum  of  one  hundred  and 
hfty  dollars  per  share,  and  when  the  offers  of  said  shares  are  made  it  shall  be  the  duty 
of  said  board  to  accept  the  lowest  offers  for  the  number  of  shares  which  the  net  in- 
come of  the  preceding  year  will  allow  them  to  purchase;  and  no  dividends  will  be 
paid  on  the  remainin^^  shares  of  said  company  after  the  ratification  of  this  amended 
act ;  the  maximum  price  paid  for  the  shares  purchased  the  first  year  and  six  per  cent, 
per  annum  annually  added  thereto  shall  be  the  highest  price  which  shall  be  paid  for 
the  shares  in  each  subsequent  year. 

Sec.  4.  Be  it  further  enacted,  That  the  shares  so  purchased  by  said  board  shall  be 
held  in  trust  by  it  for  the  purposes  herein  declared,  and  shall  be  voted  on  by  them  at 
all  subsequent  meetings  and  elections,  until  by  the  operation  of  the  provisions  of  this 
act  all  the  shares  standing  in  the  name  of  others  than  the  Government  of  the  United 
States  shall  have  been  purchased  up ;  and  when  the  said  shares  shall  be  all  purchased 
the  same  shall  be  transferred  to  the  Government  of  the  United  States,  on  condition 
of  said  Government  levying  tolls  for  the  use  of  said  canal  only  sufficient  to  keep  the 
same  in  repair  and  pay  all  necessary  superintendence,  custody,  and  expenses,  and 
make  all  necesary  improvements,  so  as  fully  to  answer  the  purposes  of  its  establish- 
ment ;  and  further  to  protect  and  guard  the  in  terests  of  commerce,  the  superintendents 
or  agents  in  charge  of  said  canal  shall  ever  hereafter,  on  the  first  Monday  in  January 
annually,  report  to  the  general  assembly  of  Kentucky  the  amount  of  tolls  levied  and 
received,  and  of  the  charges  and  expenses  incurred  on  the  same,  the  general  assembly 
reserving  the  right  of  directing  the  amount  annually  to  be  collected,  if  found  too 
much  for  the  purposes  contemplated  by  this  amended  act. 

Sec.  5.  Be  it  further  enactedj  That  it  shall  be  the  duty  of  said  board  of  president  and 
directors  to  report  to  this  general  assembly,  on  the  first  Monday  in  January  in  each 
year,  the  condition  of  the  canal  and  state  the  number  of  shares  purchased  and  the 
amount  paid  for  the  same :  Promdedj  That  nothing  contained  in  this  act  shall  give 
said  company  the  right  to  increase  the  toll  allowed  by  the  original  charter. 

Approved,  January  21,  1842. 


AN  ACT  to  amend  an  aot  entitled  "An  act  to  amend  the  charter  of  the  LooisTille  and  Portland  Canal 
Company,"  approved  January  21, 1842. 

Be  it  enacted  by  the  general  assembly  of  the  Commonwealth  of  Kentucky,  That  in  the 
event  of  the  United  States  becoming  the  sole  owner  of  the  Louisville  and  Portland 
Caual,  the  jurisdiction  of  this  Commonwealth  over  said  canal  shall  be  yielded  np  to 
the  Government  of  the  United  States,  and  no  annual  report,  as  mentioned  in  the 
charter  of  the  Louisville  and  Portland  Canal  Company,  shall  be  required  to  be  made 
by  the  United  States,  or  the  accents  and  superintendents  of  said  canal  to  the  genend 
assembly  of  this  Commonwealth. 

Approved,  February  ^,  1844. 


JOINT  RESOLUTION  of  the  Kentacky  legialatare.  March  28, 1872. 

Whereas  all  the  stock  in  the  Louisville  and  Portland  Canal  belongs  to  the  United 
States  Government  except  five  shares  owned  by  the  directors  of  the  Louisville  and 
Portland  Canal  Company,  and  said  directors,  under  the  authority  of  the  legislature 
of  Kentucky  and  the  United  States,  executed  a  mortgage  to  Isaac  Caldwell  and  Dean 
Richmond  to  secure  bonds  named  in  said  mortgage,  some  of  which  are  out  and  unpaid, 
and  said  canal  company  may  owe  other  debts ;  and 

Whereas  it  is  right  and  proper  that  the  Government  of  the  United  States  should 
assume  the  qontrof  and  management  of  said  canal :  Therefore,  be  it 

Btsolved  by  the  general  assembly  of  Kentucky,  That  the  president  and  directors  of  the 
LouisTille  and  Portland  Canal  Company  are  hereby  authorized  and  directed  to  Bar- 
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render  tbe  said  canal  and  all  the  property  connected  therewith  to  the  Government  of 
the  United  States,  upon  the  foUowing  terms  and  conditions : 

1.  That  the  Government  of  the  United  States  shall  not  levy  tolls  on  said  cftnal,  ex- 
<3ept  such  as  shall  he  necessary  to  keep  the  same  in  repair,  pay  all  necessary  superin- 
tendence, custody,  and  expcDses,  and  make  all  necessary  improvements. 

2.  That  the  city  of  Louisville  shall  have  the  right  to  throw  hridges  over  the  canal 
at  such  points  as  said  city  may  deem  proper :  Provided  always,  That  said  bridges 
ahall  be  so  located  as  nob  to  interfere  with  the  use  of  the  canal,  and  so  constructed  as 
not  to  interfere  with  its  navigation. 

3.  That  the  title  and  possession  of  the  United  States  of  said  canal  shall  not  inter- 
fere with  the  right  of  the  State  to  serve  criminal  and  civil  processes,  or  with  the  State's 
general  police  power  over  the  territory  covered  bv  said  canal  and  its  appendages. 

4.  And  further.  That  the  city  of  Louisville  shall  at  all  times  have  the  right  of  drain- 
age into  said  canal :  Protided,  That  the  connections  between  the  drains  and  the  canal 
shall  be  made  upon  the  plan  to  keep  out  mud  and  garbage. 

5.  That  the  use  of  the  water-power  of  the  caual  shall  be  guaranteed  forever  to  the 
actual  owners  of  the  property  contiguous  to  said  canal,  its  branches  and  dams,  sub- 
ject to  such  restrictions  and  regulations  as  may  be  made  by  the  Secretary  of  the  De* 
partment  of  the  United  States  Government  which  may  have  charge  of  the  said  canaL 

6.  That  the  Government  of  the  United  States  shall,  before  such  surrender^  discharge 
all  the  debts  due  by  said  canal  company,  and  purchase  the  stock  of  said  directors. 


AH  ACT  making  appropriations  for  tiie  repair,  preeervation,  and  completion  of  certain  pablio  works 
on  tivera  and  harbora,  and  for  other  porpoaes. 

Be  it  enacted  hy  the  Senate  and  House  of  B^preseniativea  of  the  United  States  of  America 
in  Congress  assembled,  \ 

•  •••••• 

For  completing  the  Louisville  and  Portland  Canal,  one  hundred  thousand  dollars; 
and  the  Secretary  of  the  Treasury  ie  authorized  and  directed  to  assume,  on  behalf  of 
the  United  States,  the  control  and  management  of  the  said  canal,  in  conformity  with 
the  terms  of  the  Joint  resolution  of  the  legislature  of  the  State  of  Kentucky,  approved 
March  twenty-eighth,  eighteen  hundred  and  seventy-two,  at  such  time  and  in  such 
manner  as,  in  his  Judgment,  the  interests  of  the  United  States,  and  the  commerce 
thereof,  may  require  ^  and  tne  sum  of  money  necessary  to  enable  the  Secretary  of  the 
Treasury  to  carry  this  provision  into  effect  is  hereby  appropriated.  Provided,  That 
after  the  United  States  shall  assume  control  of  said  canal  the  tolls  thereon  on  vessels 
propelled  by  steam  shall  be  reduced  to  twenty-five  cents  per  ton,  and  on  all  other 
vessels  in  proportion. 

Approved  March  3, 1873. 


AK  ACT  providing  for  tlie  payment  of  the  bonds  of  the  LoaisviUe  and  Portland  Canal  Company. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  appropriations  made  by  the  act  approved  March  third, 
'eighteen  hundred  and  seventy-three,  entitleil  *'An  act  making  appropriations  for  the 
repair,  preservation,  and  completion  of  certain  public  works  on  rivers  and  harbors, and 
for  other  purposes,"  for  the  payment  of  the  debts  of  the  Louisville  and  Portland  Ca- 
nal Company,  are  hereby  continued  in  full  force,  and  are  made  permanently  applicable 
to  the  payment  of  the  debts  of  the  said  Louisville  and  Portland  Canal  Company,  and  so 
much  as  may  be  necessary  shall  bo  applied  to  the  payment  of  the  interest  as  it  accrues 
and  the  principal  of  the  outstanding  bonds  of  said  company  as  they  mature :  Providedf 
however.  That  the  Secretary  of  the  Treasury  may  purchase  and  pay  for  any  of  said 
bonds  at  the  market  price,  not  above  par,  whenever  he  deems  it  for  the  interest  of  the 
United  States. 

Sec.  2.  That  after  thirty  days  from  the  passage  of  this  act,  the  Secretary  of  War  is 
hereby  authorized  and  directed  to  take  possession  of  the  said  Louisville  and  Portland 
Canal  and  all  the  property,  real  and  personal,  of  said  company  as  the  property  of  the 
United  States,  as  provided  for  by  the  act  of  the  general  assembly  of  the  State  of  Ken- 
tucky, approved  February  22,  lri44,  entitled  "An  act  to  amend  an  act  entitled  'An  act 
to  amend  the  charter  of  the  Louisville  and  Portland  Canal  Company,'  approved  Jana* 
ary  21,  1842,''  conceding  jurisdiction  over  said  canal  to  the  United  States,  subject^ 
however,  to  the  mortgage  lien  on  said  property  in  favor  of  the  trustees  under  said 


Digitized  by 


Google 


1860     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

mortgage,  and  tbe  holders  of  the  bonds  issued  nnder  it ;  and  the  Secretary  of  the 
Treasury  is  hereby  aatborized  to  pay  the  directors  of  said  company  for  the  stock  held 
by  them,  which  payment  shall  be  made  forthwith  by  the  Secretary  of  the  Treasury^ 
being  the  sum  of  |100  to  each  director,  with  interest  thereon  a-t  6  per  centum  per  an- 
num since  the  9th  day  of  February,  I8i64 ;  and  he  is  authorized  and  directed  to  cause 
a  careful  and  full  examination  of  all  the  receipts  and  disbursements  of  the  said  com- 

Eany  to  be  made,  and  to  collect,  and,  if  necessary,  to  sue  for  any  money  due  to  or 
eld  for  the  said  company  by  the  directors  of  said  company,  or  the  trustees  under  said 
mortgage,  or  by  any  persons  whatever.  And  said  Secretary  of  the  Treasury  is  hereby 
directed  and  empowered,  immediately  upon  the  passage  of  this  act,  to  give  public 
notice,  in  such  mapner  as  in  his  judgment  will  best  effect  the  purpose,  to  all  persona 
and  corporations  having  debts  of  any  nature  against  said  Louisville  and  Portland 
Canal  Company,  except  the  bonded  debt  thereof,  to  present  them  to  him  on  or  before 
the  first  day  of  July,  eighteen  hundred  and  seventy-dve,  and  any  such  debt  not  pre- 
sented on  or  before  said  day  shall  be  forever  barred.  And  said  Secretary  is  hereby 
directed  and  authorized  to  examine,  audit,  and  in  his  discretion,  allow  such  debts  or 
any  of  them,  being  hereby  vested  with  any  power  necessary  to  that  end;  and  he  shall 
embrace  his  action  in  the  premises  in  his  succeeding  annual  report :  Provided^  how- 
ever.  That  no  sum  df  money  shall  be  paid  by  the  Secretary  of  the  Treasury  on  ac- 
count of  any  claim  for  either  city  or  State  taxes,  assessed  or  to  be  hereafter  assessed, 
against  said  company,  or  against  the  said  canal  property,  or  any  of  its  appendages. 

Sbc.  3.  That  the  said  canal  and  property  appertaining  thereto  shall  be  held  for  the 
common  use  and  benefit  of  the  people  of  the  United  States,  free  of  all  tolls  and  charges 
except  such  as  are  necessary  to  pay  the  current  expenses  of  said  Canal  and  to  keep 
the  same  in  repair,  and  for  the  preseut  year  they  shall  be  at  the  rate  of  10  cents  per 
ton  capacity  on  vessels  propelled  by  steam  and  5  cents  per  ton  on  other  vessels ;  and 
to  ascertain  what  rates  will  pay  current  expenses  after  the  present  year,  the  Secretary 
of  Wa(  shall,  on  the  first  Monday  of  January  of  each  year,  ascertain  from  the  ex- 
penses of  the  previous  year  what  tolls  will  probably  pay  the  expenses  of  the  current 
year,  and  shall  fix  and  declare  the  rate  of  tolls  thus  ascertained  to  be  charged  for  the 
current  year ;  and,  until  otherwise  provided  by  law,  the  Secretary  of  War  shall  pro- 
vide for  the  superintendence,  management,  and  repair  of  said  canal,  and  may  apply 
the  tolls  so  received,  as  far  as  may  be  necessary,  to  pay  the  current  expenses  of  said 
canal  and  he  shall,  in  his  next  annual  report,  set  forth  such  receipts  and  expendi- 
tures, and  the  condition  of  said  canal,  with  a  view  to  such  legislation  as  may  be 
necessary  for  the  superintendence  and  management  thereof;  but  no  expenditure  nor 
contract  for  expenditure  of  money  shall  be  made  under  the  authority  of  this  section 
in  any  one  year  to  an  amount  greater  than  the  amount  which  may  be  received  during 
such  year  from  the  tolls  on  said  canal. 

Sec.  4.  That  if  at  any  time  it  become  necessary  to  enforce  the  lien  of  the  mortgage 
upon  said  canal  property  for  the  benefit  of  the  bond  holders,  it  shall  be  lawful  for  the 
trustees  named  in  said  mortgage,  or  any  other  trustees  who  may  be  appointe<l  in  pur- 
suance of  the  laws  of  Kentucky,  to  commence  proceedings  therein  in  any  court  having 
jurisdiction  hereof,  with  notice  to  the  United  States  as  terre  tenant  pro  forma,  and 
serve  process  upon  any  officer  of  the  United  States  who  shall  have  the  superintend- 
ence of  said  canal,  whose  duty  it  shall  be  to  notify  the  Attorney-Gtoneral  of  the  United 
States  of  such  service ;  whereupon  said  Attorney-General  shall  enter  an  appearance 
in  said  case,  and  ta^e  all  necessary  steps  to  represent  and  defend  the  interests  of  the 
United  States  in  such  proceedings,  so  that  the  same  may  be  conducted  in  the  same 
manner  and  with  the  like  effect  as  if  the  said  Louisville  and  Portland  Canal  Company- 
were  still  in  existence  as  a  corporation. 

Approved,  May  11, 1874. 


letter  of  major  amos  8tickney,  coups  of  engineers,  to  the  mayor  of  the  citt 
of  louisville,  kentucky,  relating  to  drainage. 

United  States  Engineer  Office, 

Louisville,  Zy.,  June  15, 1886. 

Sir  :  I  am  directed  bv  the  Chief  of  Engineers,  United  States  Army,  to  report  upon 
a  resolution  of  the  National  House  of  Representatives  relating  to  the  right  of  the  city 
of  Louisville  to  empty  its  drainage  into  the  Louisville  and  Portland  Canal. 

The  resolution  is  as  follows. 

'*  Whereas,  by  the  terms  of  the  joint  resolution  of  the  legislature  of  the  State  of  Ken- 
tucky, approved  March  28,  1872,  transferring  the  control  and  management  of  the 
Louisville  and  Portland  Canal  to  the  Government  of  the  United  States,  it  is  expressly 
provided  that  the  right  of  drainage  into  said  canal  is  reserved  to  the  city  of  Louis- 
ville; and,  whereas,  it  is  reported  that  the  United  .States  engineers  in  charge  of  said 
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oanal  have  objected  to  the  exercise  of  that  right  upon  the  part  of  the  city  of  Loai»- 
ville:  Therefore, 

*'  Reaohedj  That  the  Secretary  of  War  be,  and  is  hereby,  directed  to  report  to  Con- 
^press  'whether  in  his  Judgment  said  right  of  drainage  should  be  conceded  to  the  city 
of  Louisville,  and,  if  not,  the  reason  therefor,  together  with  such  information  upon 
the  subiect  as  may  to  him  seem  proper  In  the  premises." 

In  order  that  I  may  comply  with  my  instructions,  I  would  respectfully  request  to 
be  informed  upon  the  following  points : 

Upon  what  ground  does  the  city  claim  the  right  of  drainage  into  the  canal  T 

What  drainage  does  the  city  now  empty,  or  in  future  might  it  contemplate  empty- 
ing, either  into  the  canal  or  at  points  that  would  make  it  liable  to  enter  the  canal  f 

What  are  the  dimensions  of  tne  sewers  or  drains  ? 

What  area  do  they  drain  f 

What  is  the  nature  of  the  drainage  T 

Are  any  provisions  made  to  prevent  mud  and  garbage  from  entering  the  canal  T 

Any  other  information  upon  the  subject  which  you  may  present  wHl  be  very  ac- 
ceptable. 

Yours,  very  respectfully, 

Amos  Sticknet, 
Major  of  Engineer$» 

Hon.  P.  B.  Reed, 

Mayor  of  tke  dtg  of  Louisville,  Ky. 


ubtter  from  samuel  b.  rankin,  assistant  city  engineer  of  louisvillb,  kt., 
in  regard  to  sewage  and  drainage. 

Office  of  City  Engineer,  Room  No.  42,  City  Hall, 

Louimillef  Ky,,  June  19,  1886. 

Dear  Sir  :  Your  letter  of  15th  to  the  mayor  has  been  referred  to  this  department 
for  answer.  In  the  absence  of  Mr.  Scowden,  who  will  be  absent  fh>m  the  city  for 
aome  weeks,  I  would  answer  your  questions  as  follows : 

1st.  The  ground  upon  which  the  city  claims  the  riffht  of  drainage  into  the  canal  is 
found  in  section  4  of  the  resolution  (of  March  28,  1872)  referred  to  in  section  5355^ 
Title  LXIII,  p.  1021,  Revised  Statutes  United  States,  March  3, 1873.  This  resolation  is 
of  the  Kentucky  legislature,  and  will  be  found  in  foot-notes  to  pages  224  and  225  in 
♦'Louisville  City  Code,"  1884. 

Answer  2.  The  sewers  that  now  drain  directly  into  the  canal  are  the  Seventeenth 
street,  Twelfth  street,  and  Tenth  street  sewers. 

Those  that  empty  into  low  ground  between  High  avenue  and  the  canal,  and  then 
4rain  west  in  ditches  to  about  the  mouth  of  the  canal,  aretheTwenty-seventh  street 
aewer  (being  the  mouth  of  the  Twenty-sixth  street  sewer)  and  the  Twenty-first  street 
49ewer. 

ThB  sewers  that  empty  into  the  river  as  far  east  as  Fourth  street,  are  the  Fourth 
street.  Fifth  street,  Sixth  street,  and  Eighth  street  sewers. 

Under  the  law,  as  I  understand  it,  the  general  council  of  the  city  has  the  power  to 
pass  resolutions  for  constructing  sewers  in  any  streets  leadibg  to  the  canal  between 
Its  head  and  mouth. 

Answer  3.  The  dimensions  of  the  sewers  are : 

Twenty-seventh  street,  8  feet,  circular. 

Twenty-first  street,  6  feet  by  4  feet,  egg-shaped. 

Seventeenth  street,  5i  feet  by  3^  feet,  egg-shaped . 

Twelfth  street,  5^  feet  by  3^  feet,  egg-shaped. 

Tenth  street,  3  feet,  circular. 

Eighth  street,  3  feet,  circular. 

Sixth  street,  3  feet,  circular. 

Fifth  street,  3^  feet  by  5^  feet,  egg-shape. 

Fourth  street,  5  feet  by  3  feet,  egg-shape. 

Answer  4.  The  area  drained  by  the  above-mentioned  sewers  is  1,109  acres. 

Answer  5.  The  nature  of  the  drainage  is  surface,  house  (from  water-closets,  etc.), 
and  from  factories  of  all  kinds. 

There  is  no  provision  made  to  prevent  mud  and  garbage  from  entering  the  sewers^ 
sxcept  the  street  catch-basins,  which  are  trapped. 

Hoping  these  are  full  answers  to  your  questions^ 
I  am,  very  respectfully, 

Sam.  B.  Rankin, 
A99i$tant  aty  Enginoer.  . 

Alios  Stickitet, 

Major  of  Engineera,  U.  8,  A, 
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SBPORT  OF  MR.  C.  I..  CORNWBLL,  ASSISTANT  SUPERINTENDENT  UPON  THE  SEWAGR 
OF  THE  CITY  OF  LOUISVILLE,  KY.,  IN  CONNECTION  WITH  THE  LOUISVILLE  ANI> 
PORTLAND  CANAL. 

LOUISVILLE  AND  PORTLAND  Canal  OFFICE,  June  24,  1886, 

Sir:  Id  compliauce  with  yoar  order  I  have  the  hoDor  to  sabmit  herewith  the  fol- 
lowing report  accompanied  by  a  map  showing  the  Loaisville  and  Portland  Canal  and 
the  lands  belonging  to  the  United  States,  with  the  adjoining  portion  of  the  city  of 
Xiouisville,  Ky.,  showing  the  present  i^ystem  of  sewage,  now  emptying  into  the  canal 
proper,  also  a  portion  of  the  district  that  is  drained  into  the  Ohio  River  immediately 
above  the  head  of  the  canal,  which  also  finds  its  way  into  the  same.  This  report  mast 
necessarily  be  brief  and  incomplete  in  mnch  detail,  owing  to  the  very  limited  time 
allowed  for  its  preparation.  Had  more  time  been  given,  carefnl  analyses  of  the  water 
entpriDg  the  canal  at  the  present  time  would  have  been  made  and  compared  with 
others  taken  from  the  Ohio  River.  Inclosed,  however,  will  be  fonnd  ^  report  by  Mr. 
I.  G.  Darbeck,  a  chemist  of  many  years'  experience,  who  has  tabulated  some  analyses 
made  some  years  ago  of  water  taken  from  the  canal,  also  from  the  Ohio  River  at  the 
same  time,  for  comparison.  The  analyses  show  decidedly  large  quantities  of  organic 
matter  carried  in  the  water  taken  from  the  canal. 

The  Louisville  and  Portland  Canal  was  built  for  the  purpose  of  carrying  vessels 
around  the  Falls  of  the  Ohio  Ri  ver  at  Louisville,  Ky.  The  present  length  of  the  canal 
is  about  2i  miles  and  is  located  immediately  adjoining  and  partly  through  the  city  of 
liOuisville,  and  lies  between  the  city  and  the  Ohio  River.  The  line  of  the  canal  ~ 
passes  through  low  land,  the  level  of  which  is  considerably  below  the  general  level  of 
the  city. 

At  present  seven  main  sewers  with  their  numerous  branches,  and  six  private  sewers 
or  drains  discharge  directly  into  the  canal,  from  Fourth  street  to  the  locks.  At  Pres- 
ton street  another  sower  empties  into  the  Ohio  River,  only  a  short  distance  above  the 
bead  of  the  canal.  The  greater  portion  of  the  discharge  from  this  sewer  enters  the 
canal  during  the  months  of  low  water,  which  extends  from  about  the  Ist  of  July  until 
December,  five  mouths,  three  of  which,  July,  August,  and  September,  embrace  the 
hottest  portion  of  the  season  in  this  latitude.  At  this  time  of  year  the  canal  becomes 
very  offensive,  especially  after  heavy  rains,  which  wash  the  streets  and  flush  the 
sewers,  carrying  Jnrge  quantities  of  filth  and  sediment  iuto  the  canal.  Fishes  that 
chance  to  get  into  the  canal  soon  die  and  can  be  seen  fioating  on  the  surface  iu  large 
numbers,  and  in  a  short  time  are  in  a  decomposed  state ;  they  collect  at  the  look- 
f^ates,  together  with  the  bodies  of  small  animals,  where  they  become  so  offensive  that 
the  locks  nave  to  be  opened  to  dispose  of  them. 

The  area  drained  by  the  sewers  that  now  empty  into  the  canal  will  exceed  600  acres, 
embracing  the  most  populous  portion  of  the  city.  This  area  is  annual  ly  increasing  as 
the  sewers  are  extended.  In  time  the  canal  will  be  converted  into  an  immense,  open 
sewer,  unless  some  measures  are  adopted  to  entirely  remove  or  at  least  lesseu  the 
present  evil. 

There  can  be  no  question  but  that  the  health  of  those  employed  on  the  caual,  as  well 
as  all  compelled  to  reside  in  the  vicinity,  is  at  times  seriously  affected  by  the  condition 
of  the  water  in  the  canal. 

It  has  been  generally  considered  that  the  sewag:e  and  chemicals  used  at  the  paper- 
mills,  now  entering  the  canal,  is  injurious  to  the  life  of  gates  and  other  structures,  but 
as  yet  it  has  not  been  clearly  demonstrated  just  what  effect  can  be  directly  charged  to 
it.  The  iron  work  on  the  gates  is  found  to  be  badly  corroded  iu  a  few  year^,  especially 
those  parts  continuously  submerged. 

To  determine,  if  possible,  what  injurious  effect,  if  any,  the  water  in  the  canal  has 
upon  boilers,  I  addressed  letters  to  the  different  firms  of  this  city  owning  steam-vessels 
that  frequently  use  the  canal.  So  far  only  one  answer  has  beeu  received,  which  is  as 
follows : 

**  Dear  Sir:  Yours  of  the  19th  instant,  inquiring  as  to  injurious  effect  of  water  in 
canal  on  hulls  and  boilers,  received.  We  have  delayed  answering  until  we  could  con- 
salt  with  some  of  the  officers  of  the  boats. 

**  The  engineers  say  they  can  uottell  whether  the  water  has  any  effect  on  the  boilers 
or  not,  as  they  are  in  the  canal  so  short  a  time  in  proportion  to  the  time  spent  outside 
and  only  pump  the  water  of  the  canal  when  compelled  to  do  so.    The  same  thing  ap- 

5 lies  to  the  hulls,  though,  judging  from  the  effect  of  the  same  sewage  in  a  much  more 
tinted  state  on  our  wharf-boat,  which  is  exposed  to  it  all  the  time,  thp  canal  water 
must  be  very  injurious  to  hulls  exposed  to  it  any  length  of  time. 
"  Very  truly, 

"W.  W.  HiTB  &  Co. 

•      **C.  L.  CORNWELL,  Esq., 

"  Assistant  Superintendent  Louisville  and  Portland  Canal," 
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In  concluBion  I  deeire  to  call  your  attention  to  the  letters  of  Capt.  A.  Mackenzie, 
of  Jane  4  and  Jane  7,  1877 ;  Capt.  A.  N.  Lee,  Corps  of  Engineers,  dated  Jane  6, 1878  ; 
and  to  the  answer  of  Capt.  A.  Mackenzie,  transmlttinff  a  copy  of  a  letter  addressed  by 
the  Chief  of  Engineers,  General  A.  A.  Hamphreys,  to  tne  honorable  Secretary  of  War, 
in  which  he  strongly  opposes  the  attempt  of  the  city  aathorities  to  discharge  their 
•eveen  into  the  canal ;  also  to  the  letter  of  Mr.  Phil.  J.  Schopp,  saperintendent  Loais- 
▼ille  and  Portland  Canal,  dated  Febraary  7, 1833,  all  of  which  strongly  oppose  the 
entrance  oi  any  additional  sewers  into  the  canal. 
Very  respectfally,  year  obedient  servant, 

C.   L.  CORNWELL, 

A99%8iant  Superintendent  Louisville  and  Portland  Canal, 
MnJ.  Amos  Stickney, 

C<Mys  of  Engineers,  U,  8.  A, 


bepobt  of  j.  g.  durbeck  relating  to  analyses  of  water  in  louisville  and 

portland  canal. 

Louisville  and  Portland  Canal  Office, 

Louisvilley  Ky.,  June  24,  1886. 
Sir  :  I  have  the  honor  to  sabmit  herewith  the  following  report  of  analyses  of  canal 
and  river  water : 

In  1875  I  was  ordered  by  General  G.  Weitzel,  then  in  charge  of  the  Loaisville  and 
Portland  Canal  and  the  improvement  of  the  falls  of  the  Ohio,  to  make  a  qaantitative 
analyses  of  the  canal  water  from  time  to  time,  so  as  to  ascertain  whether  any  sub- 
stances were  contained  in  it  injurioas  to  iron  or  wood  nsed  in  constraction  of  lock- 
gates  or  gate  machinery.    Havinff  prevlonsly  ascertained  lar^e  amonnts  of  organic 
matter  in  the  ci^al  water,  I  concladed  to  make  at  the  same  time  an  analysis  of  the 
liver  water  for  comparison  of  the  organic  matter  contained  in  it. 
Janaary  17, 1876,  1,000  grams  of  canal  and  1,000  grams  of  river  water  were  taken. 
The  canal  water  yieldea : 
Organic  matter,  .071. 
Earthy  matter,  .182. 
Iron,  .083. 
Lime,  .092. 
Soda,  .697. 
Cue  thousand  grams  of  river  water  yielded : 
Organic  matter,  .008. 
Earthy  matter,  .105. 
Iron,  .009. 
Lime,  .010. 

Traces  of  chloride  of  sodium. 
On  February  24, 1876, 1,000  grams  of  canal  and  1,000  grams  of  river  water  were 
taken. 
One  thousand  grams  of  canal  water  yielded : 
Organic  matter,  .255. 
Earthy  matter,  .856. 
Iron,  .193. 
Lime,  .088. 

Soda,  with  traces  of  magnesia,  .213. 
One  thousand  grams  river  water,  taken  Febraary  24,  1876,  yielded : 

Organic  matter,  .007. 
On  October  22, 1876,  after' a  very  long  dry  seasoD,  1,000  grams  of  canal  and  1,000 
grams  of  river  water  were  taken,  twelve  hours  after  a  very  lieavy  rain. 
The  canal  water  yielded : 
Organic  matter,  .335. 
Earthy  matter,  .197. 
Iron,  none. 
Lime,  .068. 
Soda,  .283. 
One  thousand  grams  of  river  water  taken,  October  22,  1876,  yielded : 

Organic  matter,  .007. 
I  have  never  foand  free  acid  in  the  canal  water,  but  have  found  the  water  fre- 
quently to  react  alkaline  on  account  of  the  large  quantity  of  soda  used  in  the  papet- 
mill  for  cleaning  rags,  the  refuse  water  emptying  into  the  canai. 
Very  respSctfnlly,  your  obedient  servant, 

J.   G.   DURBECK. 

M^j.  Amos  Stickney, 

Corps  of  Engineers,  U,  S,  A, 
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DD4. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  BELOW  VIN- 

CENNES. 

The  river  and  harbor  bill  approved  August  6,  1886,  apprcpriated 
$60,000  for  continuing  work  on  lock  at  Grand  Rapids  and  for  improving 
the  river  from  Grand  Sapids  to  its  month,  with  a  proviso  that  t9,000 
(should  be  expended  at  Grayville.  It  was  decided  to  apply  $36,000  to 
the  purchase  of  stone  and  commencement  of  construction  of  the  lock  at 
Grand  Rapids ;  as  much  as  was  necessary  of  the  $9,000  for  the  construc- 
tion of  a  levee  at  Grayville,  $10,000  for  repairs  and  operating  ot  snag- 
boat,  and  $5,000  for  contingencies. 

LOOK  AND  DAM  AT  GRAND  RAPIDS. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  Gdrmody  & 
Mapel  for  the  delivery  of  sufficient  stone  to  build  three  or  four  courses 
of  the  lock-wall.  These  contractors  have  shown  themselves  utterly 
unable  to  fill  their  contract^  and  the  fifth  extension  of  their  time  expired 
July  1, 1887,  up  to  which  time  they  had  delivered  only  1,543.131  yards 
of  stone.  It  is  hoped  now  that  a  contract  may  be  made  with  parties 
able  to  deliver  stone  with  reasonable  promptness.  Work  at  the  lock- 
site  was  commenced  with  Mred  labor  April  1.  The  preparatory  work, 
removing  deposit  from  old  lock-chamber,  removing  old  lock- walls,  con- 
structing a  dam,  inclosing  lock-site,  and  procuring  and  placing  machin- 
ery, has  been  well  advan^d,  and  it  is  hoped  that  masonry  work  may  be 
commenced  in  a  short  time. 

WORK  AT  GRAYVILLE. 

'  The  incipient  cut-off  at  Grayville  had  become  quite  threatening,  and 
it  was  determined  to  use  the  funds  provided  in  constructing  or  extend- 
ing a  levee  which  would  prevent  the  flotr  of  water  and  hold  the  neck  of 
land  for  a  time,  with  the  hope  that  additional  funds  would  be  provided 
in  time  for  the  protection  of  the  caving  banks.  The  levee  has  been 
about  completed. 

SNAG-BOATS. 

The  snagging  plant  had,  for  want  of  funds,  become  very  much  dilap- 
idated. It  has  been  put  in  very  good  condition  and  will  be  set  to  work 
as  soon  as  possible. 

NBW  HARMONY  CUT-OFF. 

The  cut  around  the  end  of  the  dam  at  New  Harmony,  which  was  men- 
tioned in  last  year's  report,  has  considerably  increased  in  depth  and 
width,  and  it  is  estimated  that  fully  one-half  of  the  discharge  of  the  river 
passes  through  it.  It  has  not  been  practicable  to  do  any  work  at  this 
point  during  the  year,  on  account  of  insufficiency  of  funds.  When  the 
work  is  once  commenced  it  should  be  completed  in  one  season,  and  it 
will  cost  not  less  than  $25,000. 

ESTIMATES. 

The  following  table  of  estimates  is  presented  for  important  work  in 
this  part  of  the  river : 

Completing  lock  and  dam  at  Grand  Rapids 9114»000 

Work  at  Widow  Gofls  and  Skidmore  ban 20,000 
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Work  at  Little  Cbain $20,000 

Work  at  Grand  Chain 25,000 

Protection  of  bank  atGrayville 11,000 

Dam  at  Little  Chain  Cut-oflf 2,000 

Removal  of  rock  at  MarshalPs  Ferry 1,000 

Dam  at  New  Harmony 25,000 

Work  at  Coffee  Island  Cbnte 2,600 

Channel  through  White  River  Shoals 20,000 

Repairs  to  works,  maintenance  of  plant,  contingent  expenses 10, 000 

250,600 

The  application  of  any  fuDds  that  might  become  available  for  the  next 
fiscal  year  woald  depend  upon  the  amount  and  would  be  for  the  prose- 
cution of  work  stated  in  the  estimate. 

For  a  statement  of  the  condition  of  the  river  and  details  of  work 
attention  is  invited  to  the  accompanying  report  of  Mr.  O.  L.  Petitdidier, 
assistant  engineer. 

Money  statement 

July  1, 1886,  amount  available $13,924.60 

Amount  appropriated  by  act  approved  August  5,  1886 60, 000. 00 

$73,924.60 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 22,444.30 

July  1,  1887,  outstanding  liabiUties 5,043.99 

-^ 27,488.29 

July  1,  1887,  amount  available 46,436.31 

{Amount  f  estimated)  required  for  completion  of  existing  project 250, 600. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1889  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   O.   L.   PETITDIDIER,   ASSIST A.NT  ENGINEER. 

U.  S.  Engineer  Office, 

Uuiwille,  Ky,,  July  25,  1887. 
Major  :  I  have  the  honor  to  submit  the  following  report  on  improvement  of  Wabash 
River,  Indiana  and  Illinois,  for  the  fiscal  year  ending  June  30,  lb87 : 

improvements  below  vjncennes. 

The  object  aimed  at  in  the  improvement  of  the  Wabash  River  has  been  to  obtain 
a  least  depth  of  3^  feet  in  the  channel  ar  low  water.  The  project  adopted  for  obtain- 
ing this  depth  contemplates  the  building  of  dikes  in  wide  reaches  of  river,  cutting 
of  chutes  through  chain  of  rocks,  the  closing  bv  dams  or  otherwise  of  harmful  cut-offs, 
obtaining  slack  water  navigation  by  means  of  a  look  and  dam,  and  removal  of  snags 
from  the  channel.  The  object  of  the  improvement  has  been  partially  obtained.  Ow- 
ing to  the  lar^e  extent  of  river  to  be  improved  and  to  the  smallness  and  uncertainty 
of  appropriations  it  has  not  been  possible  to  carry  on  the  improvements  in  a  systematic 
^d  continuous  manner,  be^^inning  from  the  mouth  of  the  river  up-stream,  bnt  it  has 
been  thoueht  best  to  begin  improvements  at  those  points  where  thoir  need  was  most 
urgent  and  where  works  of  improvement  would  most  likely  be  followed  by  positive 
results. 

It  was  in  pursuance  of  this  policy  that  cuts  through  chains  of  rock  both  at  Grand 
Chain  and  Coffee  Island,  although  separated  by  a  great  length  of  river,  with  many 
bad  places  intervening,  were  begun  and  completed  first,  liie  next  improvements 
were  also  made  in  the  order  of  their  respective  importance,  continuing  with  the  dams 
at  New  Harmony  Cut-off,  Turkey  Island  Chute,  dikes  at  Winkler's  Bar,  Mclntyre  Bar, 
and  lastly  at  Little  Chain. 

Snagging  was  also  carried  on  for  several  years  with  great  benefit  to  navigation, 
until  the  failure  or  smallness  of  appropriations  caused  the  boats  to  bo  laid  up.  No 
•nagging  has  been  done  for  four  years. 
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In  addition  to  those  points  where  improvements  have  heen  carried  on,  the  greatest 
obstraction  to  through  navigation  has  been  a  chain  of  rock  shoals  known  as  Grand 
Rapids,  which  ^^an  not  be  passed  by  steam-boats  except  at  a  high  stage  of  water. 

This  obstruction  has  practically  cut  the  navi^^tion  of  the  river  in  two. 

A  lock  and  dam,  built  many  years  ago  by  the  Wabash  Navigation  Company  at  this 

Iilace,  served  for  many  years  as  a  means  of  communication  between  the  upper  and 
ower  parts  of  the  river,  but  unfortunately,  owing  to  defective  construction  and  want 
of  repairs,  the  dam  has  been  carried  away,  the  lock- walls  have  fallen  in,  and  the 
whole  work  has  become  a  total  wreck. 

It  has  always  been  the  intention  of  the  various  officers  in  charge  of  this  improve- 
ment to  reconstruct  the  lock  and  dam  at  Grand  Rapids  as  soon  as  a  sufficient  avail- 
able sum  of  money  would  warrant  the  beginning  of  the  work. 

An  appropriation  of  |:W,000  having  been  mSAe  for  this  work  on  June  30, 1885,  a 
contract  was  entered  into  for  famishing  a  portion  of  the  stone  for  lock,  and  stone  has 
been'received  from  time  to  time. 

A  new  appropriation  was  made  August  5, 1886^  appropriat  iug  $51,000  for  continuing 
lock  at  Grand  Rapids  and  for  improving  the  r  iver  from  Grand  Rapids  to  its  mouth. 
An  additional  appropriation  of  t9»000  was  also  made  to  be  expended  in  preventing 
cdt-offat  Grayville,  and  the  following  project  of  expenditure  for  the  Hscal  year  1886- 
'87,  was  adopted. 

Lock  at  Grand  Rapids,  getting  additional  stone  and  laying  foundation  courses .  |36, 000 

Repairs  of  barffes,  snag-boats,  and  snaeging 10,000 

Reserve  fund  for  contingencies,  care  of  plant,  etc 5,000 

Building  levee  at  Grayville 9,000 

Total 60,000 

CONDITION  OF  THE  RIVER. 

Owing  to  want  of  sufficient  appropriations  in  previous  years  no  repairs  have  been 
made  to  existing  works,  and  the  condition  of  river  is  not  as  good  as  in  former  years. 

The  principal  obstructions  are  as  follows: 

SJcidmare  Bar^  2^  viiles  from -mouth. — No  work  has  been  done  on  this  bar. 

Widow  Goss^s  Batf  19  miles  above  mouth  of  river. — No  work  done  yet  at  this  point. 
Works  of  contraction  should  be  constructed  to  reduce  width  of  river. 

lAiile  Chain. — This  obstruction  is  25  miles  from  month  of  river,  and  consists  of  a  chain 
of  rocks  2,000  feet  long,  through  which  a  channel  50  feet  wide  has  been  blasted,  but 
which  has  only  been  dredged  to  a  width  of  35  feet.  This  improvement  as  far  as  com- 
pleted has  been  successful,  but  owing  to  want  of  funds  has  not  been  completed  to  the 
full  width  of  100  feet,  as  intended.  During  the  past  year  a  eood  deal  of  the  stone 
with  which  the  dikes  had  been  paved,  and  also  a  portion  of  the  rock  blasted  but  not 
dredged  out,  has  rolled  in  the  chute  and  carried  by  the  force  of  the  current  to  the 
foot  of  it,  thus  obstructing  a  channel  already  too  narrow,  and  making  the  passage  of 
steamboats  difficult  and  dangerous. 

This  improvement  should  be  completed,  or  at  least  that  portion  of  it  which  has 
been  blasted  should  be  removed  with  the  dredge,  and  the  dikes  built  of  low  cribs 
filled  with  stone  instead  of  the  former  plan  of  paved  dikes,  which  experience  has 
demonstrated  to  be  unsatisfactory.  A  cross-dam  composed  of  piling,  which  has  been 
built  across  the  Little  Chain  Cut-off,  in  order  to  prevent  waste  of  water  from  main 
river,  has  been  flanked  around  the  right  abutment  by  the  river,  which  has  cut  for 
itself  a  channel  about  90  feet  wide,  and  a  large  volume  of  water  is  thus  allowed  to 
escape. 

A  new  dam,  consisting  of  cribs,  but  little  above  low  water  should  be  built  at  head 
of  cut-off. 

MarshaW  Ferry,  29^  miles  from  mouth. — A  few  large  bowlders  in  the  channel  ought 
to  be  removed. 

Grand  Chain,  31  miles  from  mouth. — No  work  done  during  last  season. 

This  obstruction,  which  until  cut  through  presented,  at  low  water,  an  impassable 
barrier  to  navigation,  is,  for  want  of  repairs,  lapsing  into  an  unsatisfactory  condition. 
The  ice  and  drift  carried  during  high  water  have  greatly  injured  the  paving  on  the 
left  dike  at  head  of  chnt>e,  while  the  greater  portion  of  stone  of  which  right  dike  was 
composed  has  been  washed  in  the  chnte,  thereby  shoaling  and  narrowing  it  and  ren- 
dering the  improvement  of  much  less  value  than  formerly. 

The  head  of  chute  should  be  deepened  at  least  2  feet  in  order  to  obtain  a  depth  of 
not  less  than  4  feet  at  low  water  from  one  end  to  the  other.  The  right  dike  should 
be  lined  with  a  row  of  low  cribs  previous  to  dredging,  the  cribs  to  be  hlled  with  stone 
set  edgeways,  to  avoid  further  washing  out.  The  location  of  chute  has  never  been  all 
that  could  be  desired ;  nevertheless  the  improvement  has  been  successful,  and,  with 
a  few  yearly  repairs,  is  permanent. 
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WanDick*8  BippUf  39  miles  from  mouth. — ^The  rocks  in  the  channel  were  removed 
Beveral  years  ago,  the  improvement  having  heen  qnite  snccessfaL  A  few  more  stone 
shonld  be  removed  at  a  small  expense. 

Dam  at  New  Harmony,  about  50  miUt  from  mouth, — ^The  new  cnt-off  around  end  of  dam, 
which  was  mentioned  in  last  year's  report,  has  farther  increased  in  depth  and  widths 
and  it  is  estimated  that  fully  one-half  of  the  discharge  of  the  river  passes  through  it. 
The  present  dimensions  of  cut-off  are  325  feet  in  width,  with  a  depth  of  12  to  15  feet, 
some  soundings  showing  as  high  as  17  feet,  with  rook  bottom. 

The  effect  of  this  drain  on  the  main  river  has  been  to  lower  the  upper  pool,  i  mile 
above  it,  some  8  inohes,  and  to  cause  the  main  river  to  become  shallower  every  year, 
so  that  at  low  water  it  is  impossible  for  boats  to  come  up  around  the  island,  and  nav- 
igation from  the  mouth  is  suspended  at  foot  of  cut-off.  Neither  can  the  boats  ascend 
or  descend  through  the  cut-off,  except  at  high  water,  as  there  is  a  fall  from  head  of 
cut-off  to  foot  of  same  of  about  7  feet  in  2  miles,  most  of  which  fall,  or  4i  feet  of  which, 
occurs  in  a  very  short  distance  over  a  natural  rock  dam  once  used  as  a  mill-dam,  and 
located  some  |  mile  above  foot  of  cut-off. 

Our  various  improvements  around  the  island,  which  had  been  qnite  successful,  have 
thus  become  useless,  and  a  very  rich  section  of  river  12  miles  in  length  is  thus  directly 
deprived  of  navigation,  while  indirectly  the  whole  lower  river  suffers  from  the  want 
of  through  navigation,  as  the  boats  in  the  lower  Wabash  leave  the  river  as  soon  as 
water  is  getting  low. 

The  new  cut-off  should  be  closed,  either  with  a  low  dam  supplemented  with  a  levee 
across  Ribeyres'  Island  or  by  any  other  means  which  a  thorough  survey  of  the  exist- 
ing conditions  would  indicate  as  most  suitable.  The  main  difficulty,  however,  in  anv 
work  of  improvement  will  be  the  securing  of  the  end  of  the  dam  to  \ne  island  in  such 
a  manner  that  the  river  will  not  cut  around  it. 

Orayville  Bend  Cut-off^  62  milee  above  mouth. — This  threatened  cut-off,  which  if  ne- 
glected another  season  would  uudonbtedly  have  been  beyond  mending,  has  been 
closed  during  last  fiscal  year  by  a  levee  4,330  feet  long,  with  its  top  3  feet  above 
high- water  mark  of  1875.  This  work,  although  not  ouite  completed  during  the  pres- 
ent fiscal  year,  has  been  very  snccessfu],  and  there  is  no  apprehenson  of  the  cut-off 
forming  again  unless  the  levee  should  again  be  tramped  and  broken  down  by  travel  of 
stock  and  vehicles  during  high  water.  In  order  to  reduce  the  danger  from  this  cause 
to  the  minimum  a  barb-wire  fence  has  been  built  all  around  the  levee.  The  levee 
has  been  sown  with  ^rass  seed,  young  trees  have  been  planted  in  the  cut-off  at  foot 
of  levee,  and  it  is  believed  that  the  improvement  is  permanent  as  long  as  the  river 
does  not  cut  in  the  main  river  bank  so  as  to  undermine  the  levee.  A  work  of  this 
kind  should,  however,  have  at  all  times  a  contingent  sum  at  its  credit,  in  order  that 
any  slight  repairs  needed  may  be  made  at  once,  at  the  least  expense  and  before  any 
serious  damage  has  been  done.    I  append  a  few  data  in  regaitl  to  this  work : 

Length  of  old  and  new  levee  raised,  repaired,  and  built  during  fiscal  year 

ending  June  30,  1887 .-..feet..  4,225 

Number  of  cubic  yards  of  material  put  in  levee 4V,700 

Money  expended  to  June  30,1887,  from  all  causes $7, 772. 69 

Cost  per  cubic  yard  put  in  the  levee $0.1863 

The  work  was  done  with  teams  and  scrapers,  the  teams  being  paid  25  cents  per 
hour  and  laborers  15  cents  per  hour.  The  levee  was  built  with  a  slope  of  1  to  3  and 
a  width  on  top  of  8  feet. 

Coffee  Island  Chute,  85  miles  from  mouth, — No  work  has  been  done  since  1H73. 
Bepairs  are  needed  both  at  head  and  foot  of  chute.  It  is  intended  during  the  present 
fiscal  year  to  remove  some  of  the  f^nags  and  a  few  of  the  largest  stones  at  foot  of 
chute  with  the  snag-boat. 

White  Jiiver  Shoals,  91  miles  above  mou^^.— This  shoal  consists  of  a  ledge  of  rock, 
about  2,200  feet  long  and  extending  clear  across  the  river;  at  very  low  water  this 
presents  an  impassable  obstruction  to  steamboats  going  up  the  Wabash  or  Whito 
rivers.  No  work  has  been  done  here.  Should  an  improvement  of  this  shoal  bo  at- 
tempted the  work  ought,  to  be  thorough,  and  for  this  reason  it  is  proposed  to  cut  a 
channel  through  the  rock  100  feet  wide,  4  feet  deep,  and  2,200  feet  long. 

Lock  and  dam  at  Grand  Bapids,  92^  miles  above  the  mouth, — As  mentioned  in  the 
earlier  part  of  this  report,  the  amount  which  it  was  intended  to  expend  daring  this 
fiscal  year  was  $36,000,  this  to  be  applied  to  the  purchase  of  additional  stouo  and  lay- 
ing of  the  first  courses  of  masonry.  In  addition  to  this  it  was  expected  that  the  con- 
tractors for  stone  would  furnish  all  the  lower  courses  for  the  lock  ;  only  a  small 
(quantity  of  the  stone  contracted  for  has  been  received,  although  the  time  for  comple- 
tion of  contract,  after  being  extended  to  September  1,  1886,  then  to  January  1,  1887, 
was  extended  once  more  to  July  1,  1887.  No  stone  was  received  from  them  between 
January  I  and  July  1,  1887,  the  dates  of  their  last  extension.  •  The  total  quantities  of 
stone  received  last  year  were  as  follows :  366,:i08  cubic  yards,  for  which  the  sum  of 


Digitized  by 


Google 


1868  BEPOBT  OF  THE  CHIEF  OF  ENOINEERS,  U.  8.  ABMT. 


$3,446.39  was  paid.  There  being  on  hand  a  suffloient  qaantity  of  stone  to  begin  the 
laying  of  masonry  of  lock,  the  work  of  excavation  of  the  old  lock  was  began  on  April 
1,  1887,  and  continued  without  interruption  to  June  30.  The  progress  of  work  has 
been  quite  decided,  tlie  land  wall  having  been  entirely  excavated  for  its  whole  length 
and  for  a  width  of  15  feet,  while  up  to  June  30  the  river  wall  was  nearly  all  taken 
out  for  a  width  of  17  feet.  Three  sides  of  coffer-dam  have  also  been  built  up  to  a 
height  from  15  to  18  feet  above  low  water,  and  it  is  expected  to  begin  the  laying  of 
masonry  in  a  short  time.  The  work  of  excavation  has  oeen  more  laborious  than  an- 
ticipated when  first  estimate  for  lock  was  made,  as  during  the  15  years  that  the  lock 
has  been  in  disuse  the  lock  chamber  has  become  filled  with  mud,  sand,  and  debris  of 
all  sorts  to  a  depth  of  15  feet,  the  total  number  of  yards  excavated  to  June  30,  1887, 
being  nearly  14,000,  and  the  amount  paid  for  excavations  and  purchase  of  plant  to 
same  date  has  been  |7,734.76. 

During  the  fiscal  vear  our  fleet  of  steamboats  and  barges,  which  for  want  of  appro- 
priations had  been  idle  for  several  years,  was  found  to  be  in  such  a  state  of  dilapida- 
tion that  repairs  became  necessary  at  once.  Our  suag-scow  for  the  upper  Wabash 
being  the  worst,  it  was  decided  to  remove  the  machinery  to  another  comparatively 
new  Darge  ;  this  was  done  last  fall,  the  new  scow  being  oompletely  made  over  and 
being  now  in  first-class  order. 

One  barge  was  also  repaired  very  extensively,  and  our  towboat,  the  Oateo,  was  also 
put  on  the  ways,  straightened,  repaired,  and  painted.  The  sum  expended  for  these 
repairs  is  |l,48(S.ll.  The  snagboat  Richard  Fardf  which  had  not  been  in  commission 
for  four  years  and  had  been  carried  away  by  the  ice  in  the  winter  of  1885-'86,  was  in 
such  a  dilapidated  condition  that  repairs  were  not  undertaken  until  the  spring.  The 
repairs  on  this  boat  are  now  almost  completed,  and  it  is  expected  to  put  ner  m  com- 
mission as  soon  as  the  stage  of  water  allows. 

During  the  four  years  which  have  elapsed  since  the  snagboat  was  in  commission 
numerous  new  snags  have  been  deposited,  many  of  which  are  dangerous  to  navigation. 

It  is  intended  to  remove  the  m  during  the  present  fiscal  year. 
Very  resx>ectfully,  your  obedient  servant, 

O.  L.  Pbtitdidier, 

Assistant  Engineer, 

JAajoT  Amos  Sticknrt, 

Corps  of  Engineers^  U»  8.  A, 


COMMBRCIAL  STATISTICS, 

Showing  the  amount  of  freight  carried  on  the  Wabash  River,  below  Yincennes,  dur 
ing  the  fiscal  year  1886-'87. 

Com 1 bnshels..  491,800 

Wheat ;. do....  178,000 

Lumber feet,B.M..  50,000 

Staves  and  heading bunches..  4,500 

Staves 72,000 

Hickory  butts cords..  475 

Stave  blocks do 360 

Bailroadties 20,000 

Saw-logs  rafted  and  sawed  by  the  saw-mills  along  the  river . . .  feet,  B.  M . .  15, 778, 056 


Lists  of  steam-boats  pi j/ing  <m  Wabash  Biver,  below  Vincennes,  during  the  fiscal  year  1886-'87. 


Names. 

Where  plying. 

D.A.Ooodin 

ViiKMnfiAM  tn  Mnnnt  Carmel. 

Montesama 

Do. 

Jambo  (flofttiiiff  saw-mill) , 

Do. 

Kid  (floating  saw-mill) 

Do. 

A.  Carey 

White  River  to  month  of  Wabash  River. 

John  R.  Hnffo , 

Monnt  Carmel  to  month  of  Wabash  River. 

Bzporiment 

White  River  to  mouth  of  Wabash  River. 

Besides  these  boats  the  following  Ohio  River  boats  have  made  trips  at  various  times  : 
Clip  of  Nashville,  B.  8.  Bheg,  Minnie,  T,  Shiner,  John  Gilbert,  Girty  Pool, 
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IMPROVEMENTS  ABOVE  VINOENNES. 

The  small  amoaut  of  money  available  for  work  on  this  part  of  the  river 
made  it  impracticable  to  accomplish  much. 

The  snaggiDg  oatfit  was  put  in  good  repair  and  set  to  work  cleaning^ 
oat  the  cutoff  at  Horseshoe  Bend.  A  pile  and  brush  dam  had  been 
placed  across  the  cut  off  some  years  ago,  with  the  hope  of  stopping  the 
flow  throngh  the  cut-off  The  water  cut  around  the  dam  and  re-estab- 
lished the  cut-off,  and  the  river  around  Horseshoe  Bend  shoaled  up ; 
this,  with  the  dam,  formed  a  complete  barrier  to  navigation  past  this 
point  at  low  water.  As  the  cut-off  did  not  decrease  the  length  of  river 
to  any  serious  extent,  and  it  seemed  doubtful  as  to  rebuilding  the  dam 
and  making  it  secure  at  a  reasonable  cost,  it  was  decided  to  open  a 
passage  for  navigation,  and  remove  as  many  snags  and  other  obstruc- 
tions a«  possible.  This  was  done,  though  not  as  thoroughly  as  desired, 
when  work  ceased  on  account  of  exhaustion  of  funds. 

ESTIMATES. 

The  following  table  of  estimates  is  for  the  more  important  work  needed 
in  this  part  of  the  river,  and  any  funds  that  might  become  available 
would  be  applied  to  the  objects  stated  : 

Snagging  five  moaths(.yearly),  at  i|800per  month $4,000 

Repairs  to  Eight-mile  Dam 500 

Dredging 4,000 

Contraction  works  and  bank  protection 10,000 

Care  of  plant  and  contingencies 1,500 

Total 20,000 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  is  appended. 

Money  statement 

Jnly  1,1886,  amount  available $2,103.71 

July  1,  1887 i  amonnt  expended  dnring  fiscal  year  exolosive  of 

liabilities  outstanding  Jnly  1, 1886 |2,018.9L 

July  1,  1887,  outstanding  liabilities 14.72 

2,033*63 

July  1,  1887,  amonnt  available 70.08 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  l.  petitdinier,  assistant  engineer. 

United  States  Enoinbbb  Office, 

Louisville,  Ky.,  July  25, 1887. 
Major  :  I  have  the  honor  to  submit  the  following  report  on  improvement  of  Wa- 
bash River,  Indiana  and  IIUdoIs. 

improvements  above  vingennes. 

The  portion  of  river  above  Yincennes  upon  which  improvements  have  been  made  is 
90  miles  in  length.  The  works  of  improvement  have  consisted  in  the  removal  of  snags, 
and  the  construction  of  two  dams  across  hurtful  channels. 
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The  removal  of  snags  in  1683  and  1684  gave  a  new  impetus  to  the  low-water  navi- 
gation,  which  had  heretofore  been  almost  entirely  suspended ;  unfortunately  the  want 
of  appropriations  for  several  years  has  interfered  with  this  work,  and  many  new 
snags  have  again  lodged  in  the  narrow  or  difficult  portions  of  the  river. 

Owing  to  the  i)resence  of  snags,  the  steamboat  men  complain  that  navigation  at 
low  water  has  to  be  stopped  fully  one  month  sooner  than  the  depth  of  water  in  the 
channel  would  otherwise  require.  Of  the  two  dams  built,  one  at  Eight-mile  Island 
has  accomplished  its  object,  a  few  repairs  are,  however,  necessary  to  render  the  im- 
provement permanent.  The  dam  at  Horseshoe  Bend,  which,  as  mentioned  in  for- 
mer report,  was  a  failure,  has  been  removed,  and  the  river  allowed  to  pass  through 
its  new  channel. 

This  has  been  done  during  the  present  fiscal  year,  and  the  new  channel  has  been 
Qsed  exclusively  by  the  steamboars  until  the  middle  of  June,  1887.  Owing  to  the 
small  balance  of  funds,  however,  the  removal  of  snags,  piling,  brush,  and  stone,  in 
the  cut-off  could  not  be  ibade  as  thorough  as  desirable,  so  that  there  are  still  a  few 
obstructions  which  ought  to  be  removed;  this  can  not  be  done  until  new  appropria- 
tions become  available,  as  the  present  funds  are  almost  exhausted.  The  following 
snags  were  removed  at  Horseshoe  Bend  Cut-off  during  the  present  fiscal  year : 

Number  of  snags  removed 37 

Average  length feet..        54.35 

Average  weight pounds..  12,885.8 

Total  weight do....    476,775 

Number  of  trees  cut  on  banks  and  disposed  of 65 

Number  of  piles  removed 65 

In  addition  to  this  work  the  towboat  Oaseo  and  snag-scow  were  thoroughly  re- 
paired. 

The  principal  work  needed  on  this  portion  of  the  river  at  present  consists  of  the 
yearly  removal  of  snags,  dredging  of  several  gravel-bars,  and  works  of  contraction 
at  various  points.    No  work  can  be  done  this  year  unless  money  be  appropriated. 
Very  respectfully,  your  obedient  servant, 

O.  L.  PETITDIDIER, 

Asiistant  Engineer, 
Mi^.  Amos  Sticknbt, 

Corps  of  Engineers,  U,  S.  Army, 


COMMBRCIAL  STATISTICS. 

The  commerce  of  this  portion  of  the  river  is  considerable  and  increasing  steadily, 
there  being  six  steam-boats  regularly  plying  between  Yincennes  and  Terre  Haute,  Ind. 

AMOUKT  OF  FRBIOHT  CARRIED  ON  WABASH  RIVER  ABOVE  VINGENNES  DURING  THE 

FISCAL  YEAR  1886-'87. 

Com bushels..  699, 2S4 

Wheat  ^ do....  118.488 

Flour - barrels..  2,000 

Salt do....  500 

Coal tons..  397 

Lumber feet,B.M..  1,360,725 

Merchandise tons..  838 

Passengers number..  2,000 

Skiffs  lor  lumbermen  returning  home do 300 

Staves  and  heading bundles..  18,639 

Brick number..  55,000 

Fruit  trees do....  1,865 

Hogs do....  375 

Horses do....  35 

Stone cubic  yards..  7,334 

Saw- logs,  rafted  and  sawed  by  the  mills  along  the  river feet,  B.  M. .  9, 300, 000 


The  following  is  a  list  of  steamboats  plying  on  Wabash  River,  between  Yincennes 
and  Terre  Haute,  during  the  fiscal  year  1886-^87 :  Roaedale,  Ida  Lee,  Cohaeeett,  Crown 
Point,  Diana,  Dauntleee, 
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D.  D.  5. 

IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

The  work  oa  White  River  during  the  year  has  been  confined  to  re- 
pairs of  plant  and  dredging  rock  from  the  cut  which  had  previously 
been  blasted  at  Kelly's  Bipple.  The  dredging  was  confined  to  one 
month  in  the  fall,  as  during  the  spring,  when  the  water  was  at  proper 
stage,  the  dredge  was  urgently  needed  at  the  lock-site  at  Grand  Bapids 
on  the  Wabash  Biver.  The  work  will  be  resumed  as  soon  as  the  dredge 
can  get  up  to  Kelly's  Bipple,  the  water  being  now  too  low,  and  it  is 
proposed  to  limit  the  width  of  cut  to  75  feet.  Advertisements  have 
been  published  calling  for  proposals  for  a  new  hull  for  the  dredge,  to 
be  opened  in  August.  During  the  year  2,625  cubic  yards  of  rock  were 
removed  from  the  cut,  giving  an  added  width  of  from  12  to  15  feet  for 
over  half  the  length  of  the  cut.  The  Hazelton  Bridge  still  continues  to 
be  an  obstruction  to  the  navigation  of  the  river. 

The  following  estimate  is  presented  for  needed  work,  and  it  is  pro- 
posed to  apply  any  funds  that  might  be  available  to  the  objects  men- 
tioned. 

Completing  cut  at  Kelly's  Ripple $8,000 

One  year's  snagging 4,000 

Dredging 4,000 

Care  of  plant  and  contingencies 1,500 

'    .  17,500 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  is  appended. 

Money  statement. 

Jnly  1, 1886,  amonnt  available $404.81 

Amoont  appropriated  by  act  approved  Aagnst  5,  1886 7, 500. 00 

7,904.81 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 2,964.32 

Julyl,  1887,  amount  available 4,940.49 

I  Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    17, 500. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rbport  of  mr.  o.  l.  petrfdidier,  assistant  engineer. 

United  States  Engineer  Office, 

LouUvilU,  Ky.y  July  25,  1887. 
Major  :  I  have  the  honor  to  make  the  lollowing  report  on  improvement  of  White 
Biver,  Indiana,  for  the  fiscal  year  ending  June  30, 1887.    An  additional  appropriation 
of  |7,500  was  made  for  this  work  on  August  5, 1836. 

In  continuation  of  the  project  of  improvement  adopted  the  work  of  excavation  at 
Kelly's  Ripple  was  resumed  with  the  dredge  on  October  21,  .1886,  and  carried  on  until 
interrupted  by  high  water  November  20,  1886. 

condition  of  the  river. 

With  the  exception  of  snags  which  form  now  the  worst  obstruction,  the  river  fifom 
its  mouth  to  Hazelton  is  in  a  fair  condition.  The  work  of  improvement  at  Kelly's 
BipplCi  where  the  worst  obstruction  occurred,  though  not  yet  completed,  allows  steam- 
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r 

boats  to  pass  over  this  whenoYer  the  stage  of  water  is  snch  as  to  allow  steamboats  to 
get  to  the  chute.  This  chate  which  has  been  cut  through  the  rock  for  a  length  of 
2,050  feet  and  a  depth  of  4  feet,  has  been  increased  in  width  from  12  to  15  feet  during 
last  fiscal  year  for  over  half  its  length.  It  is  proposed  to  keep  on  widening  the  chute 
until  a  clear  width  of  75  feet  is  obtained. 
The  work  done  at  Kelly's  Ripple  during  the  last  fiscal  year  is  as  follows : 

Linear  feet  of  cut  dredged  (12  to  15  feet  wide) feet..  1,090 

Cubic  yards  of  rock  removed .* 2,625 

Average  daily  progress linear  feet..  42 

Cubic  yards  removed  per  day 101 

Number  of  days  worked  with  dredge 26 

It  is  proposed  to  continue  the  improvement  at  Kelly's  Ripple  until  completed.  The 
hull  of  the  dredge  which  has  been  used  on  both  Wabash  and  White  rivera  for  several 
years,  being  now  almost  beyond  repair,  it  is  proposed  during  the  present  fiscal  year 
to  build  a  new  hull  for  it,  to  which  it  is  intouded  to  remove  the  machinery,  the  ex- 
pense to  be  borne  equally  by  Wabash  and  White  rivers. 
Very  respectfully,  your  obedient  servant, 

O.  L.  Petitdidieb, 

Assistant  Engineer, 
MaJ.  Amos  Stickney, 

Corps  of  Engineers^  U,  S.  A. 


COMMERCIAL  STATISTICS. 

List  of  steamrboais  plying  or  which  have  made  various  trips  on  White  River  during  the  :fiscal 

year  1886-'87. 


Names. 

"Where  plying. 

Experiment 

Pittobnrgh  to  month  of  White  Biver. 
Hazelton  to  mouth  of  White  River. 

D.A.Goodiii  

A.  Cwrey    ..         ...................... 

Haiselton  to  mouth  of  White  River. 

Statistics  showing  the  amount  of  freight  carried  on  White  Biver  during  (he  fiscal  year  1886- 

'87, 


Designation  ot  freight. 


Quantities. 


Com bushels. 

Wheat do  .. 

liOgs  towed  by  steamboats feet,  B.  M. 

Logs  handled  by  saw-mlUi  and  which  have  been  received  by  the  water  route do... 


60,000 

5.00O 

1,500,000 

15,100,000 


D  D  6, 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

This  work  was  in  charge  of  Maj.  James  G.  Post,  Corps  of  Engineers, 
until  May  6, 1887,  when  it  was  transferred  temporarily  to  my  charge. 

The  Kentucky  River  is  a  tributary  of  the  Ohio,  emptying  into  it  at 
Carrollton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Louis- 
ville, Ky. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1879,  the  object  being  to  repair  the  five  locks  and  dams  built  by  the 
State  of  Kentucky,  and  extend  slackwater  navigation  for  a  draught  of 
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6  feet,  by  the  constraction  of  additional  locks  and  dams  at  Beatty  ville' 
a  distance  of  261  miles  from  the  moath  of  the  river. 

Daring  previous  years  the  five  original  locks  have  been  repaired,  and 
three  of  the  dams  rebailt ;  the  fourth  and  fifth  having  also  been  restored 
to  a  serviceable  condition. 

A  line  of  levels  was  ran  from  Lock  No.  4  to  Lock  No.  1,  for  the  estab- 
lishment of  the  elevation  of  the  several  miter  sills. 

LOCK    AND  DAM  NO.  G. 

Contracts  have  been  entered  into  for  the  stone  of  Lock  No.  6.  The 
contractors  are  now  at  work  getting  out  the  stone. 

BEATTYVILLE  DAM. 

The  construction  of  the  Beattyville  Dam  was  continued,  and  com- 
pleted on  October  30, 188G.  The  gates  worked  perfectly  at  all  stages 
of  the  water,  and  demonstrated  the  fact  that  the  gates  in  both  passes 
could  be  worked  perfectly  by  the  one  culvert  in  the  middle  wall,  and 
that  no  further  power  was  necessary,  the  pool  raising  the  gates  as  it 
rose. 

The  velocity  of  the  water  through  the  passes  was  very  great,  reach- 
ing 13.5  miles  per  hour,  at  a  stage  of  20  feet.  At  the  lower  end  of  the 
I>a8ses,  wherfe  the  swift  water  from  the  chutes  meets  the  still  water  of 
the  pool  below,  and  the  reacting  water  from  the  dam  at  higher  stages, 
a  short  chopping  sea  is  formed  which  is  quite  dangerous  to  coal-boats 
and  rafts.  A  large  number  of  injuries  to  rafts  was  due  to  careless  raft- 
ing, and  to  their  crews  not  being  accustomed  to  such  navigation.  The 
crews  would  often  desert  the  rafts  before  they  reach  the  mouth  of  the 
passes,  allowing  the  rafts  to  come  in  broadside. 

Shortly  after  the  passes  were  opened  for  navigation  a  pressure  was 
noticed  under  the  floor,  and  the  sheeting  commenced  to  rise  in  the  lower 
portion  of  the  floor  beyond  the  foot  of  the  8lo[>e.  Holes  were  then  bored 
in  the  floor  so  as  to  allow  this  water  causing  the  under  pressure  to 
escape.  Work  was  then  commenced  to  stop  the  leakage  from  above, 
by  driving  sheet-piling,  but  high  water  prevented  a  continuance  of 
this  work,  and  the  chutes  were  left  to  their  fate.  The  floor  of  the  lower 
end  of  both  passes  was  raised  by  pressure  upwards,  the  water  then 
attacked  the  gravel  above  the  crib  at  the  lower  end  of  the  chute,  and 
the  crib  was  soon  torn  out.  The  reaction  of  the  water  continued  tearing 
up  the  floor  and  undermining  side  walls,  until  a  portion  of  the  latter 
fell  over,  and  the  floor  was  removed  nearly  up  to  the  gate  recesses. 
This,  notwithstanding  the  fact  that  the  floor  was  securely  spiked  to 
12-inch  oak  caps,  which  were  fastened  to  piles  driven  into  the  bottom  as 
far  as  practicable.  In  some  instances  the  caps  were  split,  and  in  others 
the  bolts  securing  them  to  the  piles  were  drawn  through  them ;  and  in 
others,  the  floor,  caps,  and  piles  were  all  lifted  together. 

The  condition  of  the  work  was  finally  such,  that,  before  undertaking 
to  make  repairs,  the  subject  was  referred  to  the  Board  of  Engineers, 
which  had  previously  dhjcussed  this  subject,  and  had  recommended  the 
plans  on  which  the  work  was  originally  constructed.  The  Board,  after 
carefully  investigating  the  subject  and  visiting  several  localities  where 
chutes  were  used  for  the  passage  of  rafts  and  crafts  from  one  pool  to 
another,  finally  decided,  from  the  experience  already  gained  at  Beatty- 
ville and  the  difficulties  that  are  encountered  elsewhere  in  the  use  of 
8872  EKa  87 118 
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chutes,  that  the  iuterests  of  navigation  at  Beattyvilie  would  be  best 
served  by  substituting  a  rapid-acting  lock  for  the  chutes,  as  they  be- 
lieved that  coal-boats  of  the  type  used  on  the  upper  Kentucky  could 
not  run  chutes  in  safety.  This  recommendation  of  the  Board  was  aj)- 
proved  by  the  Chief  of  Engineers  and  Secretary  of  War,  Plans  will 
therefore  be  matured  as  rapidly  as  possible  for  the  construction  of  the 
lock. 

It  is  not  improbable  that  some  work  will  be  necessary,  in  order  to 
prevent  the  destruction  of  the  dam,  before  the  lock  can  be  commenced. 

UPPER  KENTUCKY  RIVER. 

A  meander  line  of  the  river  was  run  from  Old  Landing  to  Beattyvilie, 
a  distance  of  20»miles.  Ko  work  ha«  been  done  during  the  past  year  ou 
the  shoals  ou  that  portion  of  the  river  between  the  crossing  of  the  Ken- 
tucky Central  Kailway  and  Beattyvilie  since  the  work  was  suspended, 
October  12, 1885,  with  the  exception  of  the  removal  of  snags. 

SNAGBOAT  KENTUCKY. 

The  name  of  the  snag-boat  was  changed  from  Kwasind  to  Kentucky. 
The  rebuilding  of  this  snagboat  was  completed  October  1, 1886. 

From  May  26  to  June  19  the  Kentucky  was  laid  up  at  Lock  ITo.  1, 
her  crew  operating  the  lock  and  making  the  following  repairs: 

Painting  the  entire  boat  inside  and  out ;  new  bed-plates  to  capstan 
were  placed ;  exhaust  pipes  were  placed  in  stern  of  boat ;  braces  were 
placed  under  ridge-pole,  supporting  cabin  and  boilers;  frames  made  for 
pumps.  The  wheel  was  cut  down  5  inches,  and  hold  thoroughly  cleaned ; 
machinery  thoroughly  overhauled  and  cleaned. 

Work  done  during  year  ending  June  30, 1887 : 

Obstrnctions  removed number..  f^ 

Milesian do 1,840 

Working  at  Lock  No.  4 days..  36 

Working  at  Lock  No.  1 do 5 

Laid  up  in  winter  quarters do 82 

It  is  recommended  to  continue  the  work  of  straightening  and  widen- 
ing the  passes  through  the  shoals,  and  the  removal  of  snags  and  over- 
hanging  trees. 

Two  steamboats  and  several  freight  boats  run  on  this  portion  of  the 
river.  The  roads  through  the  mountains  become  impassable  during  the 
winter  and  spring,  and  the  oi\ly  outlet  and  means  of  obtaining  supplies 
lor  this  region  is  by  means  of  the  Kentucky  River.  The  recommenda- 
tion contained  in  Maj.  James  0.  Post's  last  annual  report,  that  Con- 
gress authorize,  without  delay,  the  purchase  of  the  lands  for  the  addi- 
tional locks  and  dams  necessary  to  complete  the  improvement  of  the 
river,  is  renewed. 

Attention  is  invited  to  the  fact  that  it  has  taken  two  years  to  obtain 
'  the  land  for  Lock  and  Dam  jS'o.  6.  It  is  probable  that  an  equal  length 
of  time  will  be  required  for  a  similar  purpose  at  each  of  the  ten  remain- 
ing locks  to  be  built. 

It  is  proposed  to  continue  the  work  of  improvement  by  completing 
Lock  and  Dam  No.  6,  lock  at  Beattyvilie,  and  the  construction  of  addi- 
tional locks  and  dams  with  the  amount  asked  for. 
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Money  statement 


1875 


July  1,  18dG,  amount  available $84,596.14 

Amouut  appropriated  by  act  approved  August  5,  1886 167, 500. 00 


July  1,  1887,  amouut  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  itStid 9113,271.76 

July  1,  1887,  outstanding  liabilities 459,01 


^72,098. 14 


113,730.77 


Julyl,  1837,  amount  available 158,367,B7 

{Amount  (estimated)  required  for  completion  of  existing  project 2,034, 139.26 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June 
30,  1889 500.000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab$traci  of  proposals  received  by  MaJ.  Jamee  C,  Poet,  Corps  of  EngineerSj  during  the 
fiscal  year  ending  June  30,  1887, /or  furnishing  stone  for  Look  No.  6,  Kentucky  Biver, 
Kentucky, 


Cnfc  atone : 

Dressed  face 
Qaarry  face. 

Squared  stone... 

Backing  stone... 

Spooial  stone — 

CopinK 

Aggregate 


1.  James 
Kelgwln. 


Per  eu,  yd. 

f0.60 

&S0 

7.00 
5.60 

la  00 

17.00 


82,831.50 


2.  O'Brien 
4&Co. 


Per  eu.  yd. 
$10.75 
9.00 
0.60 
5.50 
17.00 
18.50 


84,731.20 


3.  Thoe.  P. 
Shanks. 


Pereu.  yd. 

$11.60 

10.60 

7.50 

6.00 

20.00 

20.00 


M,  571. 50 


4.  I.  V. 
floog,  Jr. 


Pereu.  yd. 
$14.00 
12.00 
7.50 
8.00 
20.00 
20.00 


101,062.00 


Approximate 
quantity 
required. 


Chi,  yds. 

1,700 
1,487 
1,360 
6,108 
252 
876 


Bids  were  opened  Ma^  2,  1887.    The  contract  was  awarded  to  O'Brien  dt  Co, 
The  bid  of  James  Keigwin  was  rejected  for  cause. 


ABSTRACT  OF  CONTRACTS— O'BRIEN  A  CO.,  DATED  JUNE  9,  1887. 

Purpose  and  consideration. 

That  the  party  of  the  second  part  shall  furnish  and  deliver  to  the  party  of  the  first 

gart  the  stone  required  for  the  construction  of  a  look  in  Kentucky  Kiver,  .near  the 
ead  of  the  present  slackwater  navigation  on  said  river,  about  1  mile  below  the  village 
of  Oregon,  and  32  miles  above  the  city  of  Frankfort,  Ky.,  observing  and  fulfilling 
each  and  every  requirement  and  stipulation  of  the  specifications  aforesaid,  and  of 
their  proposal  dated  Cincinnati,  Ohio,  May  2,  1887 . 

That  the  party  of  the  first  part  shall  pay  to  the  party  of  the  second  part  for  each 
and  every  cubic  yard  of  stone  so  delivered  the  following  rates,  viz :  For  cut  st.oue, 
dressed  face,  $10.75 ;  for  cut  stone,  quarry  face,  $9 ;  £>r  squared  stone,  $6.50 ;  for 
backing  stone,  |5.50;  for  special  stone,  $17.()0;  for  coping,  $16.50. 


report  of  mr.  r.  8.  burnett,  assistant  engineer. 

United  States  Engineer  Office, 

Frankfort,  Ky.,  July  18,  1887. 
Lieutenant:  I  respectfully  submit  the  following  report  for  the  fiscal  year  ending 
June  30,  1887,  upon  the  construction  of  the  movable  dam  at  Beattvville.    The  con- 
struction work  was  continued  and  completed  in  accordance  with  the  plans,  October 
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30,  1886,  with  the  exception  of  the  completion  of  additional  pile  sheeting  around  tho 
faces  of  tho  guide-walls  above  the  gate  recess  and  at  the  breast  of  the  recesses.  This 
work  was  suspended  in  November  on  acconht  of  bigh  water.  Modifications  were 
made  in  various  parts  of  the  work  as  the  construction  progressed  as  follows:  An  ad- 
ditional step  was  constructed  to  the  dam  ;  the  abutment  was  extended  an  additional 
distance  below  the  dam  100  feet  9  inches,  with  retum-winc  to  solid  rock  of  76  feet ; 
a  roturn-wing  above  into  the  bank  75  feet  in  length  was  added,  as  well  as  one  extend- 
ing straight  back  on  the  line  of  dam  55  feet  6  inches  in  length ;  the  sill  of  the  passes 
was  lowered  from  2  feet  above  low  water  to  6  inches  above. 

Tho  floor  to  the  passes  was  constructed  the  entire  length  of  the  chute  in  place  of 
one-third  the  distance  as  was  originally  designed.  Dnrfug  the  past  season  of  freshets 
the  earth  filling  behind  the  abutment  settled,  as  was  expected,  and  additional  back- 
ing was  placed  where  settlement  occurred.  A  drain  was  constructed  along  the  upper 
line  of  the  United  States  property  to  lead  the  water  below  the  work.  A  large  slip 
occurred  below  the  abutment,  caused  partially  from  the  reacting  water  from  the  dam 
and  principally  irom  seepage  from  the  coal  mines  on  the  bluff  above.  The  excep- 
tionally heavy  rains  caused  an  unprecedented  amount  of  caving  and  slipping  of  the 
banks  the  entire  length  of  the  river.  The  Proctor  Bank  below  the  passes  washed 
considerably.  At  the  first  opportunity  riprap  stone  was  placed  on  the  foot  of  this 
bank,  which  checked  the  washing.  A  bar  formed  below  the  passes  from  materials 
washed  from  underneath  the  floors.  This  bar  divided  the  water  at  low  stages,  throw- 
ing it  in  the  direction  of  both  banks. 

The  reacting  water  from  the  dam,  running  up  the  chute,  meeting  the  swift  water 
flowing  through  them,  together  with  accummated  leakage  from  all  directions  through 
the  face  sheeting  to  the  guide-walls,  raised  the  floors.  The  pressure  was  so  great 
that  piles  driven  from  16  to  *^0  feet  were  pulled  up  with  portions  of  the  floor.  After 
pieces  of  the  floor  were  washed  out  the  scour  around  the  lower  end  of  the  guide- walls 
undermined  them,  causing  them  to  careen  and  settle.  The  waves  produced  at  the 
sole  of  the  passes  by  a  meeting  of  the  water  were  found  to  be  exceedingly  dangerous 
to  crafts  of  all  kinds.  Many  rafts  were  broken  up  by  these  waves.  Those  poorly 
constructed  would  dive  at  this  point  and  before  recovering  their  horizontal  position 
would  strike  the  bar  and  be  broken  up.  Rafts  well  constructed  generally  passed  in 
safety.  Boats,  barges,  and  other  crafts  could  not  safely  run  the  chutes  either  in 
ascending  or  descending.    The  construction  was  attended  by  several  diflioulties. 

The  season  being  an  unusual  one  for  heavy  rains  and  freshet«,  the  location  being 
at  the  three  forks  of  the  river,  made  the  rises  DOth  sudden,  and,  in  comparison  to  the 
rain-fall,  very  high.  The  cofi'er-dam,  aggregating  about*  1,800  linear  feet  in  length, 
was  flooded  on  an  average  of  once  a  week  until  within  three  weeks  of  its  completion. 
Quicksand  was  found  in  excavating  for  a  portion  of  the  foundation  of  the  abutment, 
which  more  than  doubled  the  quantity  of  excavation  for  this  portion  of  the  work. 
Skilled  labor  was  scarce,  and  difficult  to  hold,  on  account  of  the  unhealthy  condition 
of  the  surrounding  country ;  fuUy  one-half  the  working  force  was  more  or  less  ill  at 
a  time.  Material  required  could  only  be  obtained  by  hauling  it  a  distance  of  45  miles 
over  mountain  roads  nearly  impassable.  The  construction  was  continued  night  and 
day  until  its  completion.  The  construction  of  this  dam  has  had  a  very  beneficial 
effect  on  the  section  of  country  snrroundiog  it.  Capital  has  been  directed  toward  it; 
syndicates  have  purchased  large  tracts  of  mineral  land  bordering  on  the  pool,  propos- 
ing to  develop  the  same,  and  three  different  lines  of  railroads  are  now  being  surveyed 
with  a  view  of  crossing  the  Kentucky  River  at  some  point  in  the  pool:  and  unques* 
tionably  the  time  is  now  at  hand  for  making  suitable  provisions  for  the  safe  transit 
of  craft>s  of  all  kinds,  both  for  ascending  and  descending  navigation. 

Mr.  J.  W.  Walker,  inspector,  ably  and  energetically  seconded  my  efforts  to  complete 
the  work  in  one  season. 

The  following  papers  accompany  this  report,  viz :   Commercial  statistics ;  report 
of  lockages;  statement  of  materials  used  in  the  construction  of  abutment ;  statement 
of  materials  used  in  the  construction  of  the  dam;  statement  of  materials  used  in  the 
construction  of  passes,  gates,  and  guide- walls. 
Voryrespectfully,  your  obedient  servant, 

R.  S.  Burnett, 
Assistant  Engineer. 

Second  Lieut.  William  L.  Siberi) 

Carps  of  Engineers,  U,  8,  A, 
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COMMERCIAL  STATISTICS. 

BeatlyviUe  Dam  and  vicinity  for  fiscal  year  ending  June  30,  1887. 


Barrels nnmber. 

Beer cases. 

Coal ^ boahels. 

CoaDlrv  prodace 

Croas-llM narober. 

Cedar  posts do... 

Floor bari-ols. 

Grain bushels. 

Hay tons. 

Hogs head. 

Horses do... 

Hides namber. 

Iron  mannfactared tons: 

Lamber,  white  oak feet,  B.M. 

Lamber,  white  pine.. do... 

Lopi,  poplar nnmber. 

Logs,  oak do... 

Logs,  walnut do... 

Boots pounds. 

Salt barrels. 

Sheep head. 

Stone onbic  yards. 

Spikes poonds. 

Sundries 

Staves number. 

Shingles do... 

Timber feet  linear. 

Tobacoo hogshead. 

Wood cords. 

Whisky barrels. 

Merchandise tons. 

Passengers nnmber. 


Total. 


05 
276 

47,8G0 


285,000 

3,600 

2,365 

8,053 

550 

250 

15 

1,670 

67 

324.104 

8,760 

76,653 

42,780 

24,750 

450 

930 

175 

18,053 

16,685 


160,000 

175,000 

24,829 

67 

650 

33 

471 

2,164 


fieacn 

$2  per  case 

11  cents  per  bnshel . 


40  cents  each 

20  cents  each 

$6  per  barrel 

70  cents  per  bushel . . 
$r  -erton 

ir  head 

per  head 

ch 

erton 

Oper  thousand.. 

er  thousand 

ch 

ch 

ach 

i!      r  pound 

$!      iroarrel. 

i:      per  head 

$1  per  cubic  yard  . 
3       its  per  pound.... 


$40  per  thonsand 

$3  per  thousand. , 

12^  cents  per  linear  foot. 

$100  per  hogshead 

$4  per  cord 

$75  per  barrel 

$200  per  ton 

Fare,  $2.50  each 


$06.00 

552.00 

5,258.00 

1,222.00 

106,000.00 

700.00 

14, 190. 00 

6, 637. 10 

7, 700. 00 

2,072.00 

1, 500. 00 

0,«R0  00 

3,350.00 

5, 349. 20 

262. 50 

229,959.00 

128,840.00 

247,500.00 

2,250.00 

1,860.00 

612.50 

20, 848. 30 

5C0.55 

1,200.00 

6,400.00 

525.00 

3, 103. 62 

6, 700. 00 

2,600.00 

2,47.''>.00 

94,200.00 

5,410.00 


915,021.77 


lock  an1>  dam  number  six,  kentucky  river. 

United  States  Engineer  Office, 

Cincinnati^  January  21, 1887. 

General  :  Referring  to  my  letter  of  August  25, 1886,  presenting  a 
project  for  the  expenditure  of  the  $187,500  appropriated  by  river  and 
harbor  act  of  August  5,  1886, 1  have  to  submit  plans  and  estimate  for 
the  construction  of  Lock  and  Dam  No.  6,  Kentucky  River,  for  approval. 

It  is  proposed  to  place  this  work  upon  what  is  known  as  Finn's 
Ripple,  about  14J  miles  above  Lock  and  Dam  No.  5,  where  land  has 
already  been  purchased  as  a  site.  The  position  of  the  work  is  shown 
upon  Sheet  No.  1  of  the  accompanying  drawings. 

The  lock  is  to  be  of  stone  and  will  be  practically  the  same  in  all  its 
details  as  that  recently  constructed  upon  the  Big  Sandy,  Tilth  the  ex  - 
ception  that  it  is  proposed  to  place  pipes  in  the  walls,  that  will  enable 
the  water-power  stored  by  the  dam  to  be  used  in  operating  the  gates. 

The  dam  is  to  be  of  timber  of  the  same  form  as  No.  6,  recently  con- 
structed. 

It  is  proposed  to  purchase  the  materials  for  the  work,  as  far  as 
practicable,  by  contract,  and  perform  the  work  by  days'  labor.  It  is 
believed  that  better  and  cheaper  work  can  be  obtained  in  this  manner, 
particularly  where  the  amount  of  money  available  is  not  sufficient  to 
complete  the  work. 

Sheets  Nos.  2  and  3  of  the  tracings  give  plans  and  sections  of  the 
lock,  dam,  and  abutment,  ^  it  is  proposed  to  construct  them. 
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The  following  is  an  estimate  of  the  cost  of  the  work  : 

LOCK. 

Co£fer-dam  and  excavation  of  fonndation ^11,041.96 

Masonry,  11,680  cabic  yards  (labor  and  cement  included) 104,455.00 

Concrete,  1,200  cubic  yards,  for  floor  of  lock 5,915.00 

Gates,  2  upper  and  2  lower,  and  4  wickets 7,902.52 

Machinery  for  operating  gates  and  wickets 2,224.00 

131, 53a  48 
Engineering  and  contingencies,  10  per  cent 13,153.85 

144,692.3^ 

DAM. 

Excavation,  10,000  cubic  yards,  at  40  cents $4,000.00 

Piling,  4,500  linear  feet,  at  35  cents 1,575.00 

Timber,  100,300  linear  feet,  at20cents 1 20,060.00 

Lumber,  278,000  feet,  B.  M.,  att25porM 6,950.00 

Stone  filling,  17,500  cubic  yards,  at(l 17,500.00 

Drift-bolts  and  spike,  83,000  pounds,  at  5  cents 4,150  00 

Backing,  4,000  cubic  yards,  at  50  cents 2,000.00 

56,235.00 
Engineering  and  contingencies,  10  per  cent 5,623.50 

61,858.50 

ABUTMENT. 

Excavation  of  foundation,  2,300  cubic  yards,  at  30  cents $690. 00 

Piling,  1,500  linear  feet,  at  35  cents 525.00 

Lumber,  26,810  feet,  B.  M.,  at  $25  per  M 670.25 

Drift-bolts,  1,300 pounds,  at  5  cents 65.00 

Masonry,  954  cubic  yaMs,  at  $8 7,632.00 

9,582.25 
Engineering  and  contingencies,  10  per  cent • 958.22 

10,540.47 

BECAPnULATION. 

Lock $144,692.33 

Dam 61,858.50 

Abutment 10,540.47 

Land  for  site  of  look 1,713.79 

Keeper's  dwelling 2,500.00 

Construction  of  road  and  fences 1,750.00 

Total  cost 223,055.09 

With  the  balance  of  the  $187,000  remaining  it  is  proposed  to  purchase 
the  stone  for  the  lock  by  contract  and  comrmenee  its  constraction. 
Very  respectfolly,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Brig.-Gen.  James  0.  Duake, 

Chief  of  Engineers^  U.  8.  A. 

[First  indorsement.] 

Office  Obief  of  Engineers, 

U.  8.  Abbty, 

January  29, 1887. 

Bespectfully  submitted  to  the  Secretary  of  War. 
Under  authority  of  tbe  river  and  barbor  act  of  July  5, 1884,  a  title  for 
the  land  required  for  this  lock  and  dam  has  been  obtained  for  the  United 
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States,  and  it  is  proposed  to  commeuce  the  work  of  construction,  the 
total  cost  being  estimated  at  $223,055. 

This  being  the  first  of  the  series  of  new  locks  and  dams  which  the  proj- 
ect of  improvement  adopted  in  1879  contemplates  for  the  extension  of 
the  slackwater  improvement  of  the  river  as  far  as  Beattyville,  261  miles 
above  the  mouth,  with  the  view  of  securing  the  most  suitable  and 
economical  plans  for  this,  as  well  as  to  serve  as  a  guide  in  the  construc- 
tion of  those  subsequently  to  be  built,  it  is  recommended  that  the  within 
plan  be  referred  for  examination  and  report  to  a  Board  of  Engineer 
Officers,  composed  of  Lieut.  Col.  O.  M.  Poe,  Lieut.  Col.  William  E.  Mer- 
rill, and  M^ior  Amos  Stickney,  Corps  of  Engineers,  with  Lieut.  L.  H. 
Beach,  Corps  of  Engineers,  as  recorder,  to  bo  convened  by  orders  from 
this  office,  and  directed  to^meet,  on  the  call  of  the  presiding  officer,  at 
Cincinnati,  with  authority  to  visit  the  locality. 

J.  C.  DUANE, 

Brig.  Oen.,  Chief  of  Engineers. 

[Second  indorsement] 

Wab  Department, 

February  7,  1887. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
March  19, 1887. 
Bespectfully  returned  to  the  Secretary  of  War,  submitting  herewith 
the  report  of  the  Board  of  Engineer  Officers  constituted  in  compliance 
with  the  foregoing  indorsement. 

The  plans  for  the  proposed  new  Lock  and  Dam  No.  6,  on  the  Kentucky' 
Eiver,  submitted  by  Major  Post,  having  been,  as  will  be  seen,  approved 
by  the  Board,  are  concurred  in  by  this  office,  and  being  new  work,  it 
is  recommended  that  with  your  sanction  Major  Post  be  directed  to  pro- 
ceed with  their  construction,  in  accordance  therewith. 

J.  C.  Duane, 
Brig.  Oen.^  Chief  of  Engineers. 

[Fourth  indorsement.] 

War  Department, 
March  24,  1887. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk: 


REPORT  OF  BOARD  OF  ENGINEERS. 

Frankfort,  Ky.,  March  9, 1887. 
General  :  The  Board  of  Engineer  Officers  constituted  by  special 
orders  No.  23,  headquarters  Corps  of  Engineers,  Washington,  D.  C, 
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February  10, 1887,  to  examine  and  report  upon  the  project  for  Lock  and 
Dam  No.  6,  Kentucky  Eiver,  submitted  by  Maj.  James  0.  Post,  Corps 
of  Engineers,  have  the  honor  to  make  the  following  report : 

The  Board  met  on  the  call  ot  the  senior  member  at  Cincinnati,  Ohio, 
at  10  a.  m.,  March  8, 1887.  Maj.  J.  0.  Post,  Corps  of  Engineers,  was 
present  and  tbe  plans  of  the  i>roposed  lock,  dam,  and  abutment  were 
examined.  After  a  consideration  of  the  plans,  the  BoaM  decided  to 
visit  the  proposed  site  of  the  work  and  proceeded  the  same  day  to 
Frankfort,  Ky. 

On  March  9,  the  Board,  accompanied  by  Major  Post,  took  passage  ou 
a  steamboat  provided  by  him,  at  Frankfort,  and  passed  up'the  Ken- 
tucky Eiver  through  Lock  No.  5  to  the  proposed  site  for  Lock  No.  6,  at 
Finn's  Eip|)le,  1  mile  below  the  town  of  Opegon,  at  ^hich  point  they 
made  an  examination  the  same  day. 

After  a  careful  consideration  of  the  subject,  the  Board  would  respect- 
fully recommend  the  adoption  of  the  plans  for  lock,  dam,  and  abutment, 
and  ot  the  method  of  construction  as  proposed  by  Major  Post,  and  also 
the  adoption  of  the  location  selected  by  him.  The  estimates  appear  to 
have  been  well  considered,  and,  in  the  opinion  of  the  Board,  are  suffi- 
cient. The  Board  see  no  reason  for  recommending  any  modification  of 
the  plans,  and  consider  the  site  an  advantageous  one  for  the  projected 
work. 

It  is  proposed  to  make  the  lock  larger  thau  those  now  constructed, 
about  10  feet  longer  and  14  feet  wider,  the  length  between  Tiollow 
quoins  being  185  feet  and  the  width  between  chamber- walls  52  feet. 

The  increase  of  length  is  simply  to  provide  for  the  increased  size  of 
gates,  the  available  length  for  vessels  remaining  the  same  as  in  the  old 
locks. 

Tbe  increase  of  width  from  38  to  52  feet  is  intended  to  provide  for 
the  lockage  of  two  coal  barges  of  25  feet  beam  at  one  time,  and  this 
increase  of  size  the  Board  deem  judicious  on  account  of  the  probable 
future  commerce  of  the  river  and  the  slight  increase  of  cost  in  thus 
widening  the  lock. 

While  it  is  true  that  there  are  now  five  locks  of  the  smaller  dimen- 
sions on  the  river  below  the  proposed  new  lock,  it  is  not  deemed  proper 
to  limit  the  capacity  and  usefulness  of  the  locks  yet  to  be  constructed, 
twelve  in  number,  by  building  them  of  a  size  which  was  deemed  suffi- 
cient more  than  forty  years  ago,  especially  as  the  increase  of  cost  is 
very  little  and  the  increase  of  capacity  is  about  double. 

The  Board  would  recommend  that  the  engineer  officer  in  charge  be 
authorized  to  use  his  own  discretion  in  making  such  minor  changes  in 
the  details  of  construction  of  the  work  as  he  may  find  necessary  or  ad- 
visable during  its  prosecution. 


liespectfully  submitted. 


The  Chief  of  Engineers,  U.  S.  A. 


O.  M.  PoB, 
TAeut.  CoL  of  EnghieerSj 
Bt.  Brig.  Gen%  U.  8.  A. 

Wm.  E.  Merrill, 
Lieut  CoL  of  Engineers. 

Amos  Stickney, 
Maj.  of  Engineers^  U.  8.  A. 
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dam  at  bbattyville,  kentucky  river. 

Offioe  of  the  Chief  of  Engineers, 
United  States  Army, 
Washififfton,  D.  C,  June  7,  1887. 

Sir  :  I  have  the  honor  to  sabmit  herewith  the  report  of  tbe  Board  of 
Eos^ineer  officers,  reconvened  upon  recommendation  of  this  office  of 
March  30  last,  to  consider  and  report  upon  the  subject  of  the  repairs  or 
modifications  required  for  remedying  the  difficulties  experienced  during 
tbe  past  winter  in  passing  boats  and  rafts  through  the  chutes  of  the 
movable  dara  at  Beattyville,  Kentucky  Kiver. 

The  construction  of  a  lock  and  movable  dam  at  this  place  was  pro- 
vided for  by  tbe  river  and  harbor  act  of  August  2, 1881i,  before  any 
report  of  the  usual  preliminary  examination  or  survey,  or  any  recom- 
mendation from  this  office  therefor,  had  been  submitted  to  Congress. 
The  work  presented  so  many  difficulties  that  it  was  referred  to  a  Board 
of  Engineer  officers  to  report  tbe  kind  of  structure  deemed  most  suit- 
able to  carry  out  tbe  instructions  of  Congress,  and  the  plan  adopted,  of 
a  fixed  timber  dam,  with  chutes  controll^  by  bear-trap  gates,  although 
considered  at  the  time  as  experimental  in  a  great  degree,  was  thought 
would  satisfy  all  tbe  conditions  required,  and,  by  dispensing  with  u 
lock,  materially  diminish  the  cost. 

The  same  Board,  in  this  report,  now  concludes,  after  careful  investi- 
gation and  examination  of  similar  structures  at  other  places,  Uiat  from 
the  experience  already  gained  at  Beattyville  chutes  are  not  the  bent  or 
proper  means  of  satisfying  the  requirements  of  navigation  at  this  )>lace. 
and  that  none  can  be  built  at  reasonable  cost  in  a  dam  of  the  lift  required 
that  can  be  run  with  safety  by  the  coal  boats  of  the  Upper  Kentucky 
Biver,  and  therefore  recommend  that  the  repairs  or  modifications  of  the 
existing  chutes  be  not  undertaken ;  and,  further,  that  the  stone  lock 
originally  contemplated  in  the  project  adopted  for  the  extension  of 
slack  water  navigation  on  this  river  be  substituted  therefor. 

Concurring,  from  a  careful  consideration  of  this  report,  in  the  conclu- 
sions of  the  Board,  I  would  recommend  that  no  repairs  be  made  to  tbe 
chutes  at  Beattyville,  and  that  no  additional  work  be  done  ux>on  them 
except  so  far  as  maybe  found  necessary  to  prevent  interruption  of  navi- 
gation; and  that  such  balance  of  tne  appropriation  of  August  5,  1886, 
tor  continuing  the  improvement  of  Kentuck  f  River  as  may  remain  avail- 
able after  providing  for  the  new  Lock  No.  6  be  applied  towards  obtain- 
ing, by  contract,  so  far  as  funds  will  admit,  the  stone  required  for  a 
lock  to  be  substituted  for  the  chutes,  and  that  the  officer  in  charge  of 
this  improvement  be  instructed  accordingly. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.y  Chief  of  Engineers. 
Hon.  William  0.  Endicott, 
Secretary  of  War. 

[First  indorsement.] 

Wab  Department,  June  9, 1887. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
(By  order  of  the  Secretary  of  War.) 

John  M.  Tweedale, 

Chief  Clerk. 
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REPORT  OF  BOARD  OF  ENGINEERS. 

*  Washington,  D.  C,  May  30, 1887. 

Sir:  The  Board  of  Engineers  appointed  by  Special  Orders  No.  146, 
dated  Headquarters  Corps  of  Engineers,  October  30,  1883,  "to  con- 
sider and  report  upon  the  application  of  the  appropriation  of  Ausrast 
2, 1882,  for  the  erection  of  a  lock  and  movable  dam  at  the  junction  of 
Three  Forks  of  Kentucky  Eiver,"  which  was  reconvened  by  Special 
Orders  No.  53,  dated  Headquarters  Corps  of  Engineers,  April  7,  1887, 
would  respectfully  submit  the  following  report: 

The  construction  of  a  dam  at  Beattyville,  Ky.,  was  ordered  by  Con- 
gress without  a  preliminary  examination  or  survey,  and  without  recom- 
mendation from  the  engineer  officer  in  charge  of  the  improvement  of 
the  Kentucky  Kiver.  The  order  in  question  is  found  in  the  act  of  Con- 
gress of  August  2, 1882,  and  reads  as  follows: 

Improviug  Kentucky  River,  Kentucky,  continuing  improvement  from  mouth  of 
river  to  Three  Forks,  1225,000,  of  whicli  sum  |75,000  shall  be  used  for  the  erection  of 
a  lock  and  movable  dam  at*  Beattyville,  at  junction  of  Three  Forks. 

The  question  as  to  the  use  to  be  made  of  the  allotment  just  named 
was  referred  to  a  Board  of  Engineers,  of  which  the  undersigned  were 
members. 

After  visiting  the  locality,  which  is  well  up  in  the  mountains,  and 
almost  inaccessible  except  on  horseback,  the  Board  decided  that  none 
of  the  ordinary  types  of  movable  dams  used  in  foreign  countries  would 
be  admissible  on  account  of  the  great  cost  of  construction  and  main- 
tenance, but  especially  on  account  of  the  great  amount  of  drift  in  the 
Kentucky  Biver,  and  the  suddenness  of  its  floods.  Beattyville  is  at 
the  junction  of  the  Three  Forks,  which  are  mountain  streams  flowing 
through  a  very  steep  country,  from  which  the  rain-fall  is  shed  with 
extreme  rapidity.  The  country  is  sparsely  settled  and  is  absolutely 
devoid  of  telegraphs  or  railroads  that  could  bring  warning  of  imx)end- 
ing  floods.  Under  these  circumstances  the  Board  decided  that  the 
only  type  of  movable  dam  that  could  possibly  be  used  was  the  kind 
known  as  the  "bear-trap,"  of  which  small-sized  specimens  are  common 
in  the  mountains  of  Pennsylvania.  An  extended  trip  was  made  to  ex- 
amine these  "bear- traps,"  and  particularly  a  very  wide  one  then  in 
existence  in  the  Moiiongahela  Biver  near  Pittsburgh.  The  conclusion 
to  which  the  Board  came  was  that  bear-trap  dams  of  such  sizes  as 
were  needed  could  readily  be  built  at  Beattyville,  and  that  they  could 
be  handled  with  ease  and  certainty,  even  if  overtaken  by  a  sudden  flood. 

Experience  has  shown  that  the  Board  was  correct,  and  that  bear- 
trap  gates  60  feet  in  width,  and  having  a  vertical  lift  of  12^  feet,  can 
be  successfully  handled  by  one  man;  but  a  serious  and  unexpected 
difficulty  has  arisen  in  another  quarter.  The  Beattyville  Dam,  as  re- 
commended by  the  Board,  was  to  consist  of  a  fixed  dam,  with  one  or 
more  openings  controlled  by  bear-trap  gates,  the  design  being  to  lower 
these  gates  whenever  required  and  x>ermit  rafts  and  coal  barges  to  go 
through  the  openings  thus  created.  It  was  recognized  that  it  was 
necessary  to  build  chutes  for  the  use  of  navigation,  but  it  was  believed 
that  by  making  these  of  a  suitable  length  there  would  be  no  difficulty 
in  passing  from  the  pool  of  the  dam  to  the  open  river  below.  In  the 
latter  matter  the  Board  regret  to  have  to  report  that  their  expecta- 
tions have  not  been  realised.  The  current  through  the  chutes  is  fairly 
smooth  at  the  upper  end,  but  where  the  swift  flow  strikes  the  still- 
water  of  the  lower  pool  a  violent  disturbance  is  created,  giving  rise  to 
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waves  that  are  absolutely  impassable  by  coal-boats,  and  are  occasioually 
destructive  to  rafts.  The  reactions  at  the  lower  ends  of  the  chutes 
have  torn  away  the  flooring  to  within  a  few  feef  of  the  gates,  and  have 
overthrown  half  of  the  outer  wall  and  about  one-third  of  the  middle 
wall,  and  threaten  the  lower  end  of  the  land  wall.  These  damages  look 
badly,  and  some  expenditure  of  time  and  money  would  be  required  to 
restore  the  chutes  to  their  normal  condition,  and  to  strengthen  them, 
so  that  such  accidents  would  be- impossible  in  the  future.  The  Boanl 
are  of  the  opinion  that  there  is  no  difiiiculty  at  all  in  repairing  the  chutes 
80  that  they  can  withstand  the  effect  of  the  rush  of  down-flowing  water } 
but,  in  view  of  the  formidable  waves  that  obstructed  the  lower  ends  of 
the  chutes,  it  is  evident  that,  unless  some  method  of  reducing  the  waves 
can  be  devised,  the  chutes  will  still  fail  of  their  object,  no  matter  how 
strong  they  may  be  made. 

One  of  the  chief  reasons  for  building  a  dam  at  Beattyville,  in  ad- 
vance of  the  gradual  upward  extension  of  the  slackwater  system,  was 
to  bring  to  market  the  vast  stores  of  coal  lying  in  the  hills  of  the  Three 
Forks.  To  handle  coal  successfully  requires  a  deep  pool  for  loading 
and  a  safe  method  of  passing  to  the  open  river  below  whenever  occasion 
requires.  It  is  therefore  evident  that,  unless  such  a  safe  passage  can  be 
provided,  the  dam  will  not  help  the  coal  interest,  and  it  is  well  known 
that  the  rafting  interest  prefers  an  unobstructed  river. 

Under  these  circumstances  the  Board  decided  to  visit  the  chutes  on 
the  Upper  Susquehanna  Eiver,  to  ascertain  the  char^ter  of  the  flow 
through  these  chutes,  with  a  view  of  adopting  such  features  as  might 
seem  applicable  to  the  Upper  Kentucky.  Accordingly,  they  visited  the 
chutes  at  Lock  Haven,  Williamsport,  and  Muncie,  and  were  kindly 
assisted  in  their  examination  by  the  resident  engineer,  Mr.  Oarrigues. 

These  chutes  are,  respectively,  28  feet,  60  feet,  and  35  feet  wide,  and 
the  inclination  or  slope  through  them,  as  shown  by  the  surface  of  the 
water  at  the  time  of  the  visit,  was  about  1  foot  in  100.  Notwithstand- 
ing this  flat  slope,  the  velocity  of  the  current  was  found  to  be  about  10 
mnes  an  hour,  and  the  waves  at  the  lower  ends  of  the  Lock  Haven  and 
Williamsport  chutes  were,  in  the  opinion  of  the  Board,  two  great  to 
permit  the  passage  of  loaded  coal-boats  in  safety.  A  breach  in  the<<lam 
at  Munsie,  which  lowered  the  upper  pool,  prevented  the  Board  from 
seeing  the  chute  at  that  place  in  its  normal  condition. 

The  Board  were  informed  that  the  water  in  the  Susquehanna  was  at 
its  most  favorable  stage  for  running  the  chutes  at  the  time  they  saw 
them,  and  that  at  higher  stages  the  waves  at  their  lower  ends  are 
much  more  formidable.  It  was  particularly  mentioned  that  in  the 
highest  navigable  stages  the  waves  at  the  foot  of  the  Williamsport 
chute  are  so  rough  that  even  rafts  can  not  pass  through  it  without  in- 
jary. 

From  the  facts  thus  ascertained  and  the  result  of  the  expenence 
already  gained,  the  Board  are  fully  convinced  that  chutes  are  not  the 
best  or  the  proper  means  of  satisfying  the  requirements  of  navigation 
at  Beattyville,  which  must  accommodate  coal-barges  of  rather  weak 
construction,  as  well  as  rafts  of  timber. 

The  longer  a  chute  is,  within  reasonable  limits,  the  better  it  becomes 
for  purposes  of  navigation.  A  sensible  and  advantageous  retardation 
of  the  velocity  of  flow  through  the  chute  may  also  be  gained  by  a  mod- 
erate roughness  given  to  the  bottom.  There  should  also  be  a  due  rela- 
tion of  the  width  to  the  location  and  use  of  the  chute.  Too  much  width 
is  undesirable. 
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Bat  the  determination  of  the  proper  arrangement  of  a  Baitable  chnte 
at  Beattyville,  having;  ip  view  tbe  peculiar  requirements  of  the  naviga- 
tion and  other  conditions  of  that  locality,  would  necessitate  the  e±- 
penditure  of  much  time  and  money  in  what  must  still  be  deemed,  to  a 
great  extent,  an  experimental  structure,  which  might  be  subject  to 
further  modifications  after  additional  experience. 

The  Board  believe  that  a  chute  can  not  be  made  at  reasonable  cost, 
in  a  dam  of  the  lift  of  the  one  at  Beattyville,  that  can  be  run  with  safety 
by  tbe  coal-barges  of  the  Upper  Kentucky. 

It  is  therefore  recommended  that  the  repair  or  modification  of  the 
chutes  in  the  existing  dam  at  Beattyville  be  not  undertaken,  especially 
as  experience  has  shown  the  diflBculty  at  reasonable  cost  of  securing 
them  against  the  violent  forces  of  the  high  and  sudden  freshets  to 
which  tbey  are  necessarily  exposed. 

As  a  substitute  the  Board  propose  the  construction  of  a  stone  lock  of 
the  size  already  adopted  for  the  extension  of  slackwater  navigation 
upon  the  Kentucky  River,  believing  that  such  a  structure  will  best 
serve  the  commercial  interests  of  the  Upper  Kentucky.  The  fixed  dam 
already  built  will  preserve  a  constant  pool  for  the  loading  of  coal-boats, 
and  the  lock  will  insure  their  safe  passage  into  the  open  river  belom. 
With  the  dimensions  proposed,  which  will  admit  of  the  passage  of  two 
and  possibly  three  ccal-boats  at  a  single  lockage,  and  gates  fitted  with 
all  the  modern  appliances  for  rapid  handling,  there  will  be  but  little 
delay  to  boats  and  rafts  passing  down-stream  when  the  water  is  high 
enough  to  float  them  in  the  river  below  the  dam. 

This  portion  of  the  Kentucky  River  is  only  navigable  for  coalboata 
and  rafts  about  six  months  of  the  year ;  generally  from  December  to 
June.  During  this  period  there  are  frequent  freshets  and  sudden,  and 
sometimes  violent,  changes  in  the  height  of  the  water.  Rafts  and  coal- 
boats  can  not  pass  down  the  river  before  it  rises,  and  when  they  do 
start  they  must  hasten,  in  order  to  pass  over  the  160  miles  of  unim- 
proved navigation  before  the  water  falls ;  if  they  fail,  they  can  not  reach 
a  market  without  delay  and  additional  expense.  For  this  reason  the 
Board  attach  particular  importance  to  having  the  proposed  lock  sup- 
plied with  power  for  operating  the  gates  quickly  and  for  pulling  rafts 
and  boats  into  and  out  of  the  lock-chamber. 

The-Board  have  not  the  data  at  hand  to  calculate  the  guard  that 
should  be  given  to  this  lock,  but  they  wish  to  call  special  attention  to 
tbe  fact,  that  owing  to  its  exceptional  position  the  walls  should  be  suffi- 
ciently high  to  enable  the  lock  to  be  used  at  all  times  when  the  dam 
can  not  be  passed  over  in  safety.  The  exact  height  to  be  given  can  be 
determined  by  the  engineer  in  charge  at  some  future  time  j  for  the  pres- 
ent they  would  recommend  that  a  guard  of  14  feet  be  provisionally 
adopted. 

As  it  may  be  feared  that  the  fixed  dam  with  a  lock  will  seriously  in- 
terfere with  the  navigation  of  the  unimproved  river  below  the  work,  by 
holding  the  water  back  during  the  low- water  season,  the  Board  desire 
to  state  that  they  have  considered  this  question,  and  it  is  their  belief 
that  a  low- water  discharge  at  least  equal  to  the  present  one  can  be 
maintained  in  the  Upper  Kentucky  River  through  the  culverts  of  the 
lock,  which,  if  necessary,  may  be  supplemented  by  valves  in  the  gates. 
The  pool  at  Beattyville  will  act  as  a  storage  reservoir,  from  which  a 
constant  flow  may  be  drawn  in  low  water,  thus  filling  the  same  func 
tion  for  the  Kentucky  River  that  Lake  Pepin  does  for  the  Upper  Missis- 
sippi. By  husbanding  tbe  rainfall  and  dealing  it  out  as  required  it  is 
believed  that  push-boats  will  have  a  much  mere  reliable  and  useful 
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low-water  uavigatiou  than  has  hitherto  been  furnished  by  the  river  in 
its  natural  state. 

The  proposed  lock  can  not  be  begun  uatil  1988,  as  the  whole  season 
of  1S87  will  be  required  for  quarrying  stone.  It  is  therefore  recom- 
mended that  contracts  be  let  at  once  for  the  required  material,  and 
that  the  work  of  laying  masonry  be  begun  as  soon  as  possible  in  the 
summer  of  1888. 

In  order  to  prevent  embarrassment  to  navigation  before  the  lock  is 
commenced  and  daring  its  construction  it  may  become  necessary  to 
temporarily  remove  the  two  upper  steps  of  the  dam.  The  Board  l3erieve 
that  the  dam  will  have  to  be  lowered  while  the  lock  is  being  built,  but 
they  recommend  that  it  be  retained  at  its  present  height,  if  it  can  be 
done  without  too  much  detriment  to  navigation,  until  the  laying  of  ma- 
sonry is  commenced. 

BespectfuUy  submitted, 

Wm.  P,  Craighill, 

Colonel  of  Engineers. 
Wm.  B.  Merrill, 
Lieut,  Col.  of  Engineers. 
9  James- C.  Post, 

Major  of  Engineers. 
The  Chief  of  Engineers, 

U.  S.  Army. 


DD7. 

OPERATING  AND  KEEPING  IN  REPAIR  THE  FIVE  LOCKS  AND  DAMS  ON 
THE  KENTUCKY  RIVER. 

Tbis  work  was  in  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers, 
until  May  C,  1887,  when  it  was  transferred  temporarily  to  my  charge. 

Tbe  following  is  the  most  important  work  that  has  been  done  during 
the  year  to  preserve  navigation  in  its  improved  condition. 

LOOK  AND  DAM  NO.  1. 

Kemoved  old  sheeting  on  second  step  of  the  dam  192  feet ;  leveled 
down  and  spiked  range  timbers  to  their  proper  level,  and  replaced  sheet- 
ing on  the  same;  repaired  third  step  of  the  dam;  built  bay -dam  70 
feet  long  and  3  feet  high  to  stop  leak  and  hold  up  pool ;  repaired  lower 
step  of  the  dam  by  building  in  false  crib- work  £lled  with  stone ;  re- 
moved stone  wall  from  around  site  of  old  lock-house ;  removed  104 
cubic  yards  of  earth  in  grading  banks;  raised  lower-shore  crib  one 
course  of  ties,  and  one  front-range  stick  56  feet ;  built  pier  on  lower  end 
of  same  16  by  14  by  5J  feet. 

Dismantled  lock-gates  and  replaced  irons;  removed  110  cubic  yards 
of  old  under- water  cribbing  from  lower  end  of  outside  wall. 

LOCK  AND  DAM  NO.  2. 

Cleaned  machinery  and  rigged  derrick-boat;  198  cubic  yards  of  ma- 
terial removed  in  excavating  for  a  foundation  for  lower  shore  crib;  dam 
repaired  and  missing  stone  replaced. 

Riveucrib  raised  10  feet  and  new  shore  crib  built;  interfering  rock 
on  land  side  below  the  lock  blasted ;  abutment  double  sheeted  above 
the  dam;  made  patterns  and  measuring  poles  for  use  in  repairing  dam. 
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Dredging  at  this  lock  consisted  of  the  removal  of  2,G31  cubic  yards  of 
sand,  mudy  and  logs  from  the  lock  entrances  and  vicinity,  and  placing 
644  cubic  yards  of  backing  behind  the  dam. 

LOCK  AND  DAM  NO.  3. 

Eepaired  upper  and  lower  cribbing;  replaced  sheeting  on  the  dam; 
repaired  capstans  to  the  lower  lock  gates;  repaired  gate  wickets  and 
fences  around  Government  lands;  repaired  slope  wall  and  did  other 
general  work;  removed  3,800  cnbic  yards  of  sand,  etc^  &om  entrance 
to  lock;  2,040  cubic  yards  from  Macy's  Bar;  660  cubic  yards  firom  Lees- 
town  Bar,  and  2,335  cubic  yards  was  placed  behind  the  dam  as  backing. 

LOCK  AND  DAM  NO.  4. 

Forty  pieces  of  step  sheeting  to  dam  replaced  by  new;  repaired  old 
guage  posts  and  made  two  new  ones;  repaired  operating  irons  to  gates 
and  valves,  also  the  rails  on  the  gates;  coifer-dam  was  constructed 
across  tail  bay;  head  bay  was  coffer-dammed ;  the  lock  pit  pumped  out 
in  order  to  repair  lower  miter-sill;  2,365  cubic  yards  of  sand,  etc,  re? 
moved  from  lock  entrance  and  vicinity,  and  2,000  cubic  yards  from 
Clifton  Bar.  Contracts  have  been  entered  into  for  the  construction  of 
keeper's  dwelling. 

LOCK  AND  DAM  NO.  5. 

New  operating  irons  jvere  placed  on  the  gates;  slight  repairs  were 
made  to  lock  house;  four  new  guage  posts  were  set  above  the  lock  and 
other  general  work  done;  removed  1,380  cubic  yards  of  sand,  mud,  etc., 
from  entrance  to  lock  and  vicinity;  also  2,982  cubic  yards  of  sand  and 
stone  from  the  channel  at  Clear  Creek  Bar. 

Navigation  was  suspended  at  Lock  No.  1  sixteen  days  on  account  of 
ice,  twenty  days  on  account  of  high  water  preventing  boats  from  pass- 
ing under  railroad  bridge  at  Northville. 

Lock- walls  were  continually  submerged  from  January  28  to  April  16, 
and  from  April  24  to  May  3, 1887.  Lock  No.  2,  fifteen  days  on  account 
of  ice ;  the  lock- walls  were  submerged  for  thirty-five  days.  Lock  No.  3, 
eleven  days  on  account  of  ice,  nineteen  days  on  account  of  high  water. 
Lock  No.  4,  ten  days  on  account  of  ice,  twenty  days  on  account  of  high 
water.  Lock  No.  5,  two  days  on  account  of  ice,  eight  days  on  account 
of  high  water. 

New  lock-keepers'  houses  are  needed  at  Locks  Nos.  2, 3,  and  5.  Wells 
and  cisterns  are  needed  at  same  locks  and  Beatty  ville.  The  paving  on 
the  banks  above  the  falls  at  all  the  locks  is  insufficient ;  it  should  ex- 
tend to  high- water  line,  and  generally  does  not  extend  to  within  20  feet 
of  it.  The  coping  and  facing  of  all  the  lock-walls,  with  the  exception  of 
No.  5,  need  repairing.  New  fences  are  needed  around  the  lock  houses 
and  entirely  around  the  United  States  land  at  Beatty  ville.  Immediately 
below  all  the  locks  the  river  has  widened,  caused  by  caving  and  wash- 
ing of  the  banks,  generally  on  both  sides  of  the  river;  this  has  resulted 
in  a  reduction  of  the  depth  of  the  water,  especially  on  the  bars  immedi- 
ately below  the  dams  and  lock  entrances.  Permanent  works  confining 
the  river  to  its  normal  width  should  Ije  constructed.  Low,  inexpensive 
wing-dams,  throwing  the  water  at  medium  stage  of  the  river  into  the 
channel  through  these  bars,  will  prevent  an  annual  expense  of  dredging. 

Corporations  controlling  bridges  obstructing  navigation  should  be  re- 
quired to  place  gauges,  clearly  defined  arid  marked,  on  one  of  the  chan- 
nel piers,  both  upper  and  lower  sides,  for  the  purpose  of  showing  the 
amount  of  head-room  at  all  stages  of  the  river. 
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OPERATING    AND    CAUK  OP    CANALS    AND    OTHKR    WORKS    OF    NAVIGATION.—MAINTE- 
NANCK  OF  NAVIGATION  OF  KENTUCKY  RIVER,  KENTUCKY. 

I 

Detailed  statement  of  expenses  iv  cur  red  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Kentucky  Bivc}'  improved  by  looks  ftnd  dams  during  fiscal  year  lb86-l>^7. 

Lock  No.  1. 


Period. 


1886. 

July 

Aognst 

Se]it«mber 

Ootuber 

Vovembor 

I>eceinber 

1887. 

Jannarj 

Febrnary 

March 

April 

May 

June 

Total 


Salaries. 


$125.08 
157. 10 
144.16 
150.16 
150.32 
163.76 

160.00 
277.20 
160.00 
277.20 
87.43 
4a  66 


Current 

ami 

contingent 

expeuBoa. 


1,920.03 


$7.68 
48.62 
19.26 
37.  Oi) 
13.38 

19.45 
21.30 
26.80 
23.76 
413.77 
447.12 


1,081.13 


Repairs. 


$11.28 


1, 709. 60 
821.44 
410.75 

607.36 


136.75 
20.99 
81.32 


3, 297. 39 


DnMlg- 
ing. 


•0.49 
470. 08 
321.61 


792.21 


ToUl. 


$125.98 
179. 12 
102. 78 
1, 077. 01 
517.70 
503.89 

686.81 
801.50 
186.80 
437. 20 
992.27 
898.74 


7,000.76 


Lock  No.  2. 


188G. 

July : 

Augnat 

September 

October 

November 

Pecember 

1887. 

January 

February , 

March 

Apnl 

May 

Juno 

Total 


$159.32 
159.16 
150.16 
If  9. 16 
159. 82 
163.76 

160.00 
277.20 
160.00 
277.20 
95.00 
95.00 


$7.98 
66.62 
43.10 
20.00 
75.58 

6.78 

19.20 

2&15 

6.98 

434.89 

456.89 


2, 024. 28      1, 124. 17 


$45.63 

249. 83 

14.40 

594. 70 

1,696.87 


81.32 


$961.45 


5.03 
470.09 
823.73 


2,703.74     1,760.90 


$150.32 
212.77 
465.61 

1, 178. 11 
774.02 

1, 930. 21 

168. 78 
296.40 
IKO.  15 
280.81 
990.07 
950.94 


7, 613. 09 


Lock  No.  3. 


1886. 
July                            ...                    .... 

$159.32 
159.16 
169.16 
159.16 
159.32 
163.76 

160.00 
277.20 
160.00 
277.20 
95.00 
95.00 

$159.32 

AllgU4lr    -       .1            T-       .. r.-rrr-T.-rr-.r. 

$14.28 
8.20 

178.44 

September 

102. 36 

OctobtT 

$15.70 
19.80 
22.95 

11.00 

2.25 

2&40 

11.72 

410.59 

457.25 

$1,676.00 

187.46 

1.02 

1,850.86 

November      ...  .  ...........  .......... 

36G.58 

Decern  ber 

187.7a 

1887. 
Janua]7          ...        ...                 . 

15.60 
10.00 

186.60 

February .  ...     ...............     .      ...  .  . 

289.45 

March... 

186.40 

April 

288.92 

y&i.:::::::::..::::::::::::::::::::::::::::y::v. 

40.70 
81.32 

470.09 
315.50 

1,016.47 

June a 

949. 07 

Total 

2,024.28 

977.66 

165.19 

2,650.07 

6,817.20 

Digitized  by  LjOOQiC  * 


1888  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Detailed  atatement  of  expenses  incurred  in  preserving  aiul  maintaining  navigation  on  thai 
portion  of  the  Keniackij  liicer  improved  by  locki  and  dams,  rtc. --Cou tin aeil. 


Lock  No.  4. 

• 
Period- 

Salaries. 

Carrent 

and 

contingent 

expenaoa. 

Bepaira. 

DrcdR. 
ing. 

Total. 

1806.     • 

July 

$150.32 
160.16 
150. 16 
150.10 
1.^0.32 
163.76 

160.00 
277.20 
160.00 
277.20 
05.00 
05.00 

1161. 77 

$16.36 
14. 28 
26.55 
17.85 

$337.46 
173.44 

AUirnHt-.<t-        -Trr.t,        T«. ..T^r-.T. ......  t-rr.-- 

Soptembor - 

6.00 
20.89 
19.00 

3.53 

1.89 

».50 

37.85 

15.83 

457.60 

451.40 

:::;::"■ 

191. 71 

October 

11, 415. 70 

1,613.60 
178.32 

November. .............  ......................... 

December 

2.50 

—  V 

167.29 

1687. 
January 

164.80 

Fobmary 

280.70 

March 

* 

107.85 

April '. 

662.28 
532.  :iO 
105.33 

955.31 

MSy............................................. 

470.00 

»U   Qfi 

1,554.00 
966L71 

JUQO -  .. 

Total 

2,024.28 

1,179.26 

1.377.46 

2.200.86 

6,781.85 

Lock  No.  6. 

1886. 

July    

1150.32 
150. 16 
150.10 
150. 10 
150. 32 
163.76 

160.00 
277.20 
160.00 
277. 20 
95.00 
00.00 

$150.32 

fS.OO 
23.00 
56.40 
41.00 
1.06 

114. 28 

178  44 

SuDlonibor          . J. .......................... ...... 

182.76 

215.65 

NdVf^mbAr                          .     ........................ 

200.41 

Ueoeiiiber          .     .......•.•..••■■...........•..•- 

104.82 

1887. 

348.85 
11)6. 00 
20. 42 
SO.  30 
20.  00 
b6.43 

508.85 

2.  20 

50.  82 

1&82 

404.00 

449.88 

886.00 

if  nrck            .                        

231.24 

Anril                                        

346.32 

mS/ :::::::::;::;;:;:::::::: : 

$470. 09 
315.00 

SOL  04 

0J0.3L 

Total    

2, 02a  28 

1, 053. 92 

647.96 

785.09 

4. 515. 25 

SUM 

TuM'k  Xn   1 

MARY. 

$7,000.76 

T^nk  Xo  2                

7, 613. 00 

r.iiok  No  3         

6,817.20 

T^«v  "Mft  4                                        - 

6, 78L  85 

T^tnk  Vo   5 

4.516.25 

Total       

31,8iai5 

ABSTRACT  OF  PROPOSALS  RECEIVED  BY  MA.TOR  JAMES  C.  POST,  CORPS  OF  KXGINBBR8, 
DURING  TUB  FISCAL  YEAR  KNDING  JUNE  30,  1887,  FOR  DREDGING  KENTUCKY  RIVER, 
KENTUCKY. 

In  response  to  advertisement  of  August  4,  1886. 


No. 


Name  of  bidder. 


Por 

dredging 

(per  cable 

yard). 


Coal  Trnnafer  and  Dredging  Company 

Beqjamin  L.  Wood,  jr 

James  T.  DnflTy 


CenU. 
27 
39 
48 


For  placing 
the  material 
dredged  be- 
hind Dam 
Ko.  3.  addi- 
tional (per 
cubic  yard). 


Osnts, 


5 
28 
30 


Bids  were  opened  Aoguot  21, 1887.    Contract  awaxded  Coal  TraDafer  and  Dredging. 
Company. 
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In  response  to  advertisement  of  April  13, 1887. 


No. 


Names  of  bidders. 


B.  L.WooclJr 

Coal  Transfer  and  Dredging  Compauy . 


For 

dredging 

(percabic 

yard). 


OentM. 
32 
36 


For  placing 
thH  material 

dredged 
behind  the 
dams,  addi- 
tional v'per 
oubio  yard). 


Otntt, 


20 
U 


Contract  awarded  to  B.  L.  Wood,  jr. 


ABSTRACT  OF    BIDS   KKCEIVED   BY    MAJOIl    AMOS    8TICKNEY,    CORPS    OF    CXGINKERS^ 
DURIXa  FISCAL  YBAIl  ENDING  JUNE  30,  1887. 


For  the  oonstruoiion  of  a  keeper's  dwelling  at  Lock  ^Vo.  4,  Kentucky  River ^  Ky. 

No. 

Names  of  bidders. 

Price. 

1 

M.  Bnckley 

11,060 
1.850 

2 

John  J.  Cox 

Bid«  were  opened  at  Louisville,  Ky,,  Jqno  15,  1887.    Contract  awarded  M.  Backloy. 


For  the  eonttruotion  of  two  dump-scows. 


No. 


Names  of  bidders. 


Ed.  J.  Howard  .... 
Samuel  W.  Coffin  . 


For  construct- 
ing dnmp- 
BcowB  (prico 
per  scow.) 


$4,460.00 
2.448. 00 


Total  cost. 


$8,000.00 
4,806.00 


Bids  were  opened  at  Louisville,  Ky.,  June  20,  1887,  and  all  rejected  as  expensive. 


report  of  bill.  r.  s.  burnett,  assistant  engineer. 

United  States  Engineer  Office, 

Frankfort,  Ky,,  July  3,  1887. 
Sir  :  I  resiieotfuUy  submit  the  following  report  on  the  *'  operating  and  care  of  canals, 
etc.,  and  maintaining  and  preserving  navigation  on  the  Kentucky  River,  Kentucky ,'' 
for  the  fiscal  year  ending  June  30,  1887.  This  work  was  added  to  my  other  charge 
November  23,  1886,  and  I  relieved  Mr.  D.  L.  Sublett  December  3,  188G.  In  submitting 
my  estimate  for  repairs  necessary  for  the  safety  of  the  works  and  navigation  during 
the  fiscal  year  ending  June  30,  1888..  only  .those  were  reported  which  could  be  deter- 
mined upon  at  the  date  of  its  submittal  and  that  were  absolutely  necessary.  Con- 
siderable work  not  eudangering  the  works  or  navigation  at  present  is  required.  New 
lockrkeepers'  dwellings  are  badly  needed  at  Locks  Nos.  2,  3,  and  5.  Wells  or  cisterns 
are  needed  at  the  same  locks,  and  at  Beaty  ville.  The  paving  on  the  banks  above  the 
walls  at  all  the  locks  is  insufficient — it  should  extend  to  high- water  line — and  gener- 
ally does  not  extend  within  twenty  feet  of  it.  Considerable  wash  has  occurred  above 
the  present  paving,  and  that  adjoining  the  lock*waUs  has  settled,  allowing  the  water 
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to  accumulate  aud  draiu  down  uuder  or  throagli  the  masonry.  The  coping  and  faces 
of  all  the  lock-walls,  with  the  exception  of  No.  5,  need  repairing.  New  fences  are 
needed  around  all  the  lock-hon^ies,  and  entirely  around  the  United  States  land  at 
Beatyville.  Fastenings  are  needed  over  all  the  vertical  iron  rods  operating  the 
valves  in  the  lock-gates,  to  prevent  them  from  buckling  aud  bcoomiug  permanently 
bent,  and  all  require  straightening.  The  tilling  and  discharge  valves  in  all  the  walls 
and  lock-gates,  excepting  Lock  No.  5,  leak  biSly  and  should  be  replaced  with  new 
ones.  I  am  strongly  in  favor  of  the  substitution  of  slid^-valves  for  the  present  but- 
terfly valves.  The  operating  irons  on  Locks  1,  2,  3,  and  4,  are  cumbersome,  and  con- 
stantly getting  out  of  order ;  the  leverage  is  poor,  making  the  opening  and  closing  of 
gates  unnecessarily  hard.  Those  should  be  replaced  by  irons  similar  to  those  now  in 
use  at  Lock  No.  5.  These  do  not  require  to  be  moved  during  freshets,  are  simple  in 
design,  and  do  not  require  one  half  the  power  to  operate  ttie  gates.  Immediately 
below  all  the  locks  the  river  has  widened,  caused  by  caving  and  washing  of  the  bank 
generally  on  both  sides  of  the  river,  b^  the  reacting  water  from  the  dams;  this  has 
rrsnlted  in  a  reduction  of  depth  of  water,  especially  on  the  bars  immediately  below 
the  dams,  and  the  lock  entrances  to  these  bars  are  continually  dredged  from  year  to 
year.  Permanent  works,  confining  the  river  to  its  normal  width  of  channel,  should  bo 
constructed ;  low,  inexpensive  wing-dams,  throwing  the  water  at  medium  stage  of  the 
river  into  the  channel  through  these  bars,  will  prevent  this  annual  expense  of  dredg- 
ing. A  test  of  the  gauges  at  the  several  locks  show  them  to  be  incorrectly  graduated, 
some  being  out  as  much  as  5  inches  fh)m  the  miter-sill  to  the  tops  of  the  lock- walls. 
All  tlie  gauge-iMMts  require  resetting,  and  one  half  regraduating.  Levels  taken  on 
the  heel  and  toe  of  all  the  gates  show  a  settlement  of  from  one-half  of  an  inch  to  5 
inches,  with  the  exception  of  Lock  No.  5,  where  only  the  upper  outside  gate  was 
found  to  be  about  one-half  inch  low  at  the  toe.  The  adjustment  of  these  gates  is  now 
in  progress.  The  stage  of  water  prevente<l  an  inspection  of  the  dams  until  the  last 
day  of  the  year,  when  the  river  was  found  sufficiently  low.  Corporations  controlling 
bridges  obstructing  navigation  should  be  required  to  place  gauges  clearly  defined  and 
marked  on  one  of  the  channel-piers,  both  upper  and  lower  side,  for  the  purpose  of 
showing  the  amount  of  head  room  at  all  stages  of  the  river. 

DAM  NO.  1 

Shows  no  serious  damage  from  ice  and  floods ;  no  sheeting  has  been  displaced ;  a  few 
defective  pieces  require  replacing;  no  settlement  has  tiiken  place,  excepting  at  the 
abutment,  where  it  is  about  1  inch,  the  water  spilling  uniformly  over  the  remainder. 
A  slight  settlement  shows  in  the  abutment  above  the  dam.  The  dam  leaks  badly  and 
will  require  about  5,000  cubic  yards  of  backing.  The  breach  remains  in  about  the 
same  condition  as  last  year.  Considerable  breach-cribbing  was  washed  away  during 
the  spring  freshets,  that  remaining  being  in  a  very  bad  condition  and  of  little  use. 
The  foundation  of  the  lower  inside  guide- wall  is  in  a  very  precarious  condition.  Now 
work  has  been  constructed  from  an  elevation  of  about  11  feet  above  the  lower  miter 
sill  to  within  a  few  feet  of  the  top  of  the  lock-wall.  This  new  work  has  been  set 
bock  from  the  face  of  the  old  cribbing  about  2i  feet,  the  old  cross-ties  beinjj^  gener- 
ally without  bearing  and  rotten.  Tms  projection  is  very  dangerous  to  navigation, 
and  the  entire  wall  should  be  reconstructed  before  adding  additional  height  to  it. 
Several  years  ago  the  lower  river  guide- wall  was  shortened  about  50  feet :  it  was  only 
removed  to  a  reading  of  8  feet  on  the  lower  miter-sill,  making  it  exceedingly  dangerous 
to  navigation.  Several  boats  have  been  damaged  by  running  on  it.  It  also  caused 
the  bar  making  out  from  the  bank  immediately  below  the  entrance  to  increase  in  size, 
making  the  approach  difficult.  This  is  now  bein^  removed.  During  a  freshet  this 
spring  one  of  the  lower  gates  broke  from  its  fastenings  and  closed,  breaking  the  heel 
castings  aud  damaging  the  miter-sill.  A  new  lower  miter-sill  will  be  necessary.  In 
periods  of  freshets,  owing  to  backwater  from  the  Ohio,  it  is  necessary  to  fasten  these 
gates  back  in  their  recesses  by  extra  fastenings ;  the  damage  done  was  unquestiona- 
bly due  to  carelessness.  Several  timbers  will  be  required  to  replace  rotten  and  de- 
fective ones  in  these  gates.  An  examination  of  the  tail-bay  was  made.  The  sheeting 
which  extended  below  the  miter-sill  40  feet  has  been  washed  out ;  the  timbers  \inder- 
noath,  which  wore  let  into  aud  wedged  into  tlio  walls,  are  loose;  a  large  number  have 
been  washed  away,  and  the  soap-stone  rock  has  worn  away  us  much  as  2^  feet  in 
Xilaces.    The  water  has  been  acting  on  this  for  several  years. 

Bepair8f  etc, — Operating  and  care  of  the  locks, — Removed  old  sheeting  on  second  step  of 
the  dam  192  feet ;  leveled  down  and  spiked  range  timbers  to  their  proper  level,  and  re- 
placed sheeting  on  the  same :  repaired  third  step  of  dam ;  sheeted  up  abutment  cribbing 
from  crown  of  dam  to  end  of  lower  step ;  built  bay  dam  70  feet  long,  three  feet  high,  to 
to  stop  leak  and  hold  up  pool ;  repaired  lower  step  of  dam  bv  building  in  false  crib- work 
filled  with  stone ;  replaced  old  sheeting  and  drove  down  all  projecting  spikes ;  removed 
stone  wall  fh>m  around  site  of  old  lock-house;  removed  104  cubic  yards  of  earth  in 
grading  banks  between  lock-Uoose  and  pike,  and  lock-wallQ  and  pike ;  raised  lower 
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shore-crib  ono  course  of  ties,  and  one  front-range  stick  56  feet ;  bailt  pier  on  lower 
end  of  the  same  16  by  14  by  5i  feet ;  filled  crib  and  pier-head  yvith  stone ;  extended 
stone  steps  from  end  of  upper  retaining- wall  up  to  pike,  27  by  3^  feet  wide ;  paved 
bank  on  each  side  of  steps  up  to  pike,  about  35  cubic  vards  of  stone  used  in  paving ; 
built  steps  from  lock-wall  to  pike;  cleaned  snow  and  ice  from  lock- walls;  repaired 
fences  and  set  water-gauges;  dismantled  lock-gates  and  replaced  irons;  removed  llO 
cubic  yards  of  old  under-water  cribbing  from  lower  end  of  outside  wall ;  removed  drift 
from  upper  and  lower  approaches  to  lock  and  from  the  dam;  painted  lock-gates  and 
irons,  also  upper  and  lower  gauges  on  lock- wall;  graded  and  sodded  bank  in  rear  of 
lock-house;  sowed  grass  seed  in  front  of  lock-house,  and  cared  for  Government  prem- 
ises and  tools. 

Suspension  of  navigation  at  this  lock  and  vicinity  was  as  follows:  Sixteen  days  in 
January  on  account  of  ice,  twenty  days  on  account  of  high  water  preventing  boats 
from  passing  under  the  railroad  bridges  at  Worth ville.  Lock- walls  were  continually 
submerged  m>m  January  28  to  March  16,  and  from  April  24  to  May  3,  a  total  of  fifty- 
eight  day& 

The  highest  water  occurred  March  1,  when  the  upper  gauge  road  51'.60 ;  lower,  37^ 
The  lowest  occurred  October  29,  the  upper  gauge  reading  5M0,  the  lower  4'.50.  One 
coal-barge  was  sank,  and  several  crafts  damaged  b^  striking  under-water  cribbing. 

Project  for  the  JUoal  year  ending  June  30, 1868. — ^Building  extension  to  new  abutment; 
building  new  breast  to  dam;  raising  lower-river  guide  cribbing;  raising  lower- shore 
guide  cribbing;  building  retaining-wall  upper-«hore  crib;  paving  bank  between 
upper-shore  crib  and  pike;  construcmg  triangular  guide-piers  above  upper-river  crib- 
bing. 

DAM  KO  2.  • 

With  the  exception  of  several  pieces  of  slope  sheeting  washed  away  no  damage  has 
been  done.  The  dam  leaks  in  several  places,  the  worst  about  60  feet  from  the  abut- 
ment. Two  thousand  cubic  yards  of  backing  will  be  reauired  to  make  this  dam  com- 
paratively tij^ht.  The  foundation  of  the  guide-walls  is  generally  bad,  but  in  no 
danger  of  giving  away  at  present. 

At  the  abutment,  half-way  down  the  reverse  slope,  several  timbers  have  been  broken 
out  of  the  face,  leaving  a  hole  5  by  3  by  4  feet.  The  foundation  of  the  extension  of 
the  abutment  below  the  dam  has  washed  out  considerablv;  the  timbers  remaining 
are  rotten ;  those  washed  out  have  allowed  the  stone  to  fall  out  of  the  cribs. 

Several  defective  timbers  in  the  gates  require  replacing.  Dredging  is  required  at 
both  the  upper  and  lower  entrances,  also  at  Clay  lick  and  bar,  immediately  below. 
With  the  water  on  a  level  with  the  comb  of  Dam  No.  1  there  is  5  feet  7  inches  on  the 
lower  miter-sill  of  the  lock. 

Repaire,  etc.;  operating  and  core  o/Zocib.— Reset  screws  to  wickets  on  lower  lock-gates. 
Cleaned  machinery  and  rigged  derrick-boat.  One  hundred  and  ninety-eight  cubic 
yards  of  material  was  removed  in  excavating  for  a  foundation  for  lower  shore-crib. 
Placed  60^  cubic  yards  in  dam.  Made  and  repaired  225  spikes.  Repaired  derrick- 
irons  and  inspirator  on  derrick-boat.  Dam  repaired  and  missing  stone  replaced. 
River-crib  raised  about  10  feet.  New  shore-crib  built;  interfering  rock  on  land  side 
below  the  lock  blasted.  Abutment  double-sheeted  above  the  dam.  Removed  six 
logs  out  of  the  channel,  also  drift  from  dwelling  to  lock  and  ice  from  upper  cribbing. 
Made  patterns  and  measuring  poles  for  use  in  repair  to  dam.  Set  gauge-pdbts  above 
upper  entrance.    Suspension  of  navigation  at  this  lock  was  as  follows: 

Fifteen  days  in  January  on  account  of  ice  and  five  days  on  account  of  high  water. 
The  lock-walls  were  submerged  thirty-five  days.  Highest  water  occurred  February 
28,  the  upper  gauge  reading  51'.00 ;  lower,  O'.OO.  Lowest  occurred  on  the  lower  gauge 
November  3,  tne  gauge  reading  2^.50,  the  upper  reading  7'.60. 

The  lowest  on  the  upper  gauge  occurred  on  November  9,  reading  6'.30,  the  lower 

Dredging  at  this  lock  consisted  of  the  removal  of  2,631  cubic  yards  of  sand,  mud, 
and  logs  from  the  lock  entrances  and  vicinity,  and  placing  644  cubic  yards  of  backing 
behind  the  dam. 

Project  for  thejtecal  year  ending  June  30, 1888. — Raising  upper-river  cribbing.  Rais- 
ing lower-river  guide  cribbing.  Building  lower-land  guide  cribbing.  Repairing  dam 
and  abutment.  Raising  upper-land  inside  cribbing.  Constructing  triangular  guide- 
piers  above  upper-river  cribbing.    Dredging  entrances  and  bars.    Backing  dams. 

DAM  NO.  3. 

A  few  pieces  of  sheeting  have  been  washed  away  from  this  dam.  No  serious  dam- 
age bos  occurred,  but  little  leakage  has  developed,  and  the  dam  will  requirobut  little 
backing.  The  dam  is  about  9  inches  too  high  at  the  abutment ;  the  foundation  of  the 
guide-walls  are  in  a  bad  condition.    The  crib-Jetties  constructed  below  the  abutment. 
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from  thoir  location,  bave  accelerated  the  outtinc  of  the  hank;  large  slides  have 
occurred;  the  bank  bos  been  broken  behind.  Tnose  extending  above  the  return 
wing  of  cribbing  below  the  abutment  being  coustrncted  too  far  apart  in  proportion  to 
their  length,  the  current  was  not  maintained  to  their  heads,  resulting  in  strong  reac- 
tion between  ihem.  They  should  be  removed  or  modified,  and  additional  jetties  con- 
structed for  the  safety  of  the  work.  Dredging  is  required  at  the  entrances  and  bars 
below  this  dam.  With  the  water  on  a  level  with  the  comb  of  dam  at  No.  2  there  is 
G  feet  7  inches  on  the  lower  miter-sill  of  this  lock. 

RepairSj  etc.;  operating  and  care  of  lock, — Repaired  upper  and  lower  cribbings.  Re- 
placed sheeting  on  the  dam.  Repaired  capstans  to  lower  lock-gates.  Repaired  gate- 
wickets  and  fences  around  Government  land.  Cleaning  and  caring  for  machinery  on 
derrick-boat.    Repaired  slope-wall  and  other  general  work. 

Suspension  of  navigation  of  this  lock  was  as  follows :  Eleven  days  in  January  on 
account  of  ice.  The  lock-walls  were  submerged  nineteen  days.  Highest  water  oc- 
curred February  28,  upper  guage  reading  45'.9 ;  lower,  33'.2.  Lowest  water  occurred 
November  10,  upper  guage  reading  7'.60;  lower,  5^ 

One  coal-boat  was  damaged  by  striking  the  lower  wall. 

Dredging  at  this  lock  consisted  in  the  removal  of  3,800  cubic  yards  of  sand,  etc., 
from  the  lock  entrances,  2,640  cubic  yards  from  Macy's  Bar,  660  cubic  yards  from 
Leestown  Bar,  and  2,335  cubic  yards  placed  behind  the  d»m  as  backing. 

Project  for  the  fiscal  year  ending  June  30,  1883. — Building  lower-river  guide  cribbing. 
Raising  upper  inside  ^uide  cribbing.  Raising  cribbing  below  dam.  Completing  up- 
per-river guide  cribbing.  Constrncting  triangular  gaide  piers  above  upper-river 
cribbing.    Repairing  and  backing  dam.    Dredging  entrances  and  bars. 

I>AM  NO.  4. 

With  the  exception  of  seven  pieces  of  sheeting  torn  off  from  the  steps  by  ice,  no 
serious  damage  has  been  done.  The  dam  is  tight  and  requires  no  additional  backing. 
Dredging  is  required  in  the  entrances  and  at  the  bars  below.  With  the  water  at  a 
level  with  the  comb  of  Dam  No.  3,  there  is  6'.27  water  on  the  lower  miter-eill. 

JiepairSf  etc, — Forty  pieces  of  step  sheeting  to  dam  replaced  by  new.  Repaired  old 
gauge-posts  and  made  two  new  ones.  Repaired  operating  irons  to  gates  and  valves ; 
the  rails  on  the  gates  were  also  repaired.  Coffer-dam  was  construct^  across  tail  bay, 
the  head  bay  coffer-dammed,  the  lock-pit  pumped  out.  The  lower  miter-sill,  which  had 
lifted,  raising  the  mud-sill  and  grouting  between  them  with  it,  was  repaired  by  put- 
ting in  16  new  bolts  li  inches  by  8  feet,  and  replaciuj^  in  the  old  holes  8  bolts  1^  inches 
by  4  feet.  These  old  bolts  entered  the  rook  from  3  inches  to  7  inches,  and  were  split 
and  wedged ;  the  new  bolts  were  put  down  5  feet  into  the  rook,  the  ends  painted  and 
bended  and  driven  into  a  plug  in  the  bottom  of  the  hole ;  the  hole  was  then  filled  with 
sand  around  the  bolts.  The  space  between  the  sills  was  filled  with  three  courses  of 
3-inch  oak  sheeting,  oakum  placed  between  each  course,  and  the  sheeting  spiked  to 
the  floor,  independent  of  the  sills :  cement  was  then  filled  in  the  space  remaining  to 
the  top  of  the  sills.  Two  strips  of  oak  6  by  10  inches  by  18  feet  were  placed  above 
the  siU  and  spiked  to  the  floor,  and  drawn  tight  against  the  face  of  the  sill,  this  to 
prevent  leak  under  the  sills  should  they  raise  less  than  6  inches.  The  lower  portion 
of  the  gates  were  painted  before  filling  the  look-pit.  Four  check -posts  were  set  on 
.  the  bank*  above  the  lock.  The  gates  were  adjusted  and  painted  and  other  general 
work  performed.    Suspension  of  navigation  at  this  look  was  as  follows : 

Ten  days  by  ice,  4  days  by  high  water,  32  days  making  repairs  to  lower  miter-sill. 
The  lock- walls  were  submerged  16  days.  Highest  water  occurred  February  28 ;  upper 
guage  read  47'.30;  lower,  33'.40.  Lowest  water  occurred  November  7;  upper  guage 
read  5'. 30;  lower,  4'. 80.  One  loaded  coal  barge  broke  loose  from  the  steamer  Combs, 
as  she  was  coming  out  of  the  upper  entrance,  aud  swung  around  the  upper-river  wall 
and  passed  over  the  dam.  There  wa«  5  feet  of  water  running  over  the  dam.  The 
barge,  with  contents,  was  a  total  loss. 

Dredging  at  this  lock  consisted  in  the  removal  of  2,365  cubic  yards  of  sand,  clay, 
and  drift  from  lock  entrance  and  vicinity ;  also  2,000  cubic  yards  from  Clifton  Bar, 

Project. — Raising  lower-river  gnide  cribbing.  Constructing  triangular  guide-piera 
above  upper- river  cribbing.  Constructing  a  single  lock-house.-  Repairing  dam  and 
dredging  entrances  aud  bars. 

DAM  NO.  5. 

The  only  damage  to  this  dam  has  been  caused  by  leakage,  resulting  in  settlement 
The  difference  in  level  of  the  comb  of  the  dam  between  that  portion  adjoining  the 
abutment  and  the  center  is  13  inches;  all  the  steps  have  settled,  and  the  dam  leaks 
badly.  Two  thousand  yards  of  backing  will  bo  required.  I  do  not  deem  it  advisiiblo 
to  level  up  the  comb  of  this  dam  until  the  cribbing  has  reached  a  firm  bearing  on  its 
foundation  of  rock.  Excavation  was  made  in  constructing  this,  presumably  to  solid 
rock;  this  settlement,  however,  indicates  that  all  the  material  overlaying  the  rock  was 
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not  removed.  Dredging  is  required  at  the  entrance  to  this  lock,  also  at  Clear  Creek 
Bar,  in  the  upper  portion  of  the  pool,  and  at  one  bar  below  the  lock.  With  the  water 
level  with  the  comb  of  the  dam  at  No.  4,  there  is6'.30  of  water  on  the  lower  miter-sill. 

BepairSf  eto.->-New  operatins  irons  were  placed  on  the  gates.  With  the  lower  gange 
reading  6'.30,  and  the  npper  8\30,  these  gates  can  now  be  opened  and  closed  with  three 
men  in  34  seconds,  with  two  in  37  seconds.  Slight  repairs  were  made  to  lock-house. 
Four  new  gauge-poets  set  above  the  lock.  The  gates  were  painted,  and  other  general 
work  done. 

Suspension  of  navigation  at  this  lock  was  as  follows : 

Two  days  on  account  of  ice.  Lock-walls  submerged  6  days.  Highest  water 
occurred  February  27 ;  upper  gauge,  45^20 ;  lower,  33^.60.  Lowest  water  occurred 
November  5;  upper  gauge,  5'. 90;  lower,  5^40. 

Dredging  at  this  lock  consisted  in  the  removal  of  1,380  cubic  yards  of  sand,  mud, 
and  logs  fiom  the  lock  entrances  and  vicinity ;  also  2,982  cubic  yards  of  sand  and 
stone  from  the  channel  at  Clear  Creek  Bar. 

Project, — Repairing  lock-keeper's  house.  Constructing  triangular  guide-piers  above 
upper-river  cribbing.    Dredging  entrances  and  bars.    Backing  dam. 

SNAGBOAT  KENTUCKY. 

The  boat  was  completed  and  placed  in  commission  on  the  16th  day  of  October,  1886, 
remaining  in  commission  until  the  7th  of  December,  when  she  was  laid  up  at  Carroll- 
ton,  Ky.,  until  the  27th  of  February,  1887,  when  she  was  again  placed  in  commission 
and  onlered  to  the  Upper  Kentucky  River,  returning  April  7  to  Lock  No.  4,  aiding  in 
tbe  repairs  to  the  look.  From  May  26  to  June  19  she  was  laid  up  at  Lock  No.  1,  bor 
crew  operating  the  lock  and  making  necessary  repairs,  which  were  as  follows: 

Painting  the  entire  boat  inside  and  outside ;  new  bed-plates  to  capstan  was  placed ; 
exhauetrpipos  were  placed  in  stem  of  the  boat,  discharging  into  the  wheel;  braces 
were  placed  under  ridge-pole,  supporting  cabin  over  boiler ;  frame  made  for  12-inch 

Enmp  and  secnrelv  bolted  behind  capstans ;  the  wheel  was  cut  down  5  inches,  and 
old  thoroughly  cleaned  out ;  spike  and  sounding  poles  made  and  painto<l ;  machinery 
thoroughly  overhauled  and  cleaned. 

WORK  DONE  DURINO  THE  YBAR  ENDING  JUNE  30,  1887. 

Obstructions  removed number..  802 

Miles  run do...  1,840 

Working  at  Lock  No.  4 days..  36 

Working  at  Lock  No.  1 do...  5 

Laid  up  in  winter  quarters do...  82 

Laid  up  making  repairs  and  painting do...  25 

Work  done  in  the  vicinity  of  Beattyville: 

Obstructions  removed number..  265 

Miles  run do...  378 

Work  done  between  Oregon  and  mouth  of  river : 

Obstructions  removed..... number..  537 

Miles  run do...  1,462 

STEAM  DERRICK-BOAT. 

Repaired  one  hoisting  iron  and  made  a  new  one;  removed  old  oakum  and  recalked 
the  entire  boat;  repaired  bottom  and  gunwales. 
Rules  and  regulations  governing  navigation  were  issued. 

I  wish  to  attest  my  appreciation  of  the  services  of  Mr.  A.  L.  Oreenhow,  inspector 

and  clerk,  and  James  F.  Browinski,  of  the  snag-boat,  in  their  I'espective  capacities. 

The  following  papers  accompany  this  rex>ort:  Report  of  commercial  statistics  for 

the  fiscal  year  ending  June  30, 1887;  report  of  lockages  for  the  fiscal  year  ending 

June  30, 1687. 

Very  respectfully,  your  obedient  servant, 

R.  S.  Burnett, 
ABsisiant  Engineer, 
Second  Lieut.  E.  J.  Spencer, 

Corps  of  Engineers^  U,  8.  A, 
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Jdepori  of  lockages  for  the  fiscal  year  ending  June  30,  1887. 


Looks. 


I. 

i 

f 


GoinK  up. 


I 


s 


Ghking  down. 


4 


I 


Vo.  1 
No.  2 
No.  8 
No.  4 
No.  5. 


349 
345 
354 
310 
363 


311 
20ff 
275 
232 


188 
106 
182 
101 
173 


108 

116 

112 

04 

64 


310 
265 
270 

llO 


143 
124 
137 
99 
168 


175 
153 
99 
178 
1,028 


126 
106 
112 
63 

76 


1,310 
1.135 
1,137 
1,006 
1.948 


l.UO 
1,036 
1.016 
806 
1.898 


1,730 


1,304 


650 


494 


1,303 


671 


461 


6»636 


6,374 


Total  increase  of  lockages  over  the  fiscal  year  ending  Jnne  30, 1886, 422. 


COBffMERCIAL  STATISTICS. 

Lower  Kentncky  Uivery  Kentucky,  for  fiscal  year  ending  June  90, 1887. 


ArUdea. 


Qaantity. 


Average  price. 


Yalae. 


Apples 

Barrels  (empty) 

Beer 

Cement 

Coal 

Cattle 

Coantry  prodaoe 

Flour 

Grain 

Hides 

Horses , 

Hogs 

Hogsheads 

Iron,  mannfJEioturod . 

Jnnk 

Lumber 


..barrels, 
.number. 


...barrels, 
.bushels.. 
hea<l. 


157 

06 

275 

85 

778.304 

1,224 


62  per  barrel 

1.60  each 

$2  per  ease , 

$1.50  per  barrel , 

II  cents  per  bushel.. 
HOahoad , 


Logs,  walnut... 
Loirs,  assorted . 

Lime , 

Posts, cedar ... 

Shingles 

Sheep 

Staves 

Salt 

Stone,  riprap  .. 
Stone,  building 
Stoneware  . 

Timber 

Tobacco 

Ties,  milrood 

Wood 

Whisky <. 

Merchandise 

Passengers 


....barrels. 
...bushels. 
...number. 

tons. 

head. 

do... 

...number. 

-..tons. 

do  .. 

.feetB.  K. 
...number. 

do... 

.do... 

....barrels. 
...number. 

, do... 

.do. 


ng- 


do... 

barrels. 

.cubic  yards. 

do... 

gallons. 

...linear  feet. 

hogshead. 

number. 

cords. 

barrels.. 

, tons. 

number. 


1.801 

455,953 

M7 

1,489 

285 

6^991 

690 

2,545 

44 

1,181.487 

26.201 

15,752 

67,164 

1,346 

43,001 

50,813 

1,652 

290,200 

2,462 

27.000 

1,196 

1,000 

24,000 

17,943 

114,082 

2,285 

18,530 

18,681 

18,557 


$6  per  barrel 

70  cents  per  bushel.... 

$4each 

$14  per  ton 

$125ahead 

$8ahead 

$2.50  each 

$50  per  ton 

$20  per  ton 

$16.50  per  thousand 

$2.50  per  thousand 

$15oach 

$5oach  

flper  barrel 

20  cents  each 

$3  per  thousand 

$3.50  each 

$25  per  thousand 

$2  pt^r  barrel 

$1.25  per  cubic  yard. . . . 

$10  per  cubic  yard 

8  cents  per  gallon 

1 5  cents  per  linear  foot . 

$100  per  iiogshead 

40  cents  each 

$3.50  per  cord  

$130  per  barrel 

$200  per  ton 

Fare  $1.50  each 


$314.00 

99.00 

560.00 

127.60 

85.618.44 

48,960.00 

12,297.00 

10,806.00 

31$.  167. 10 

588.00 

20,846.00 

35,625.00 

47.928.00 

1. 725. 00 

127,250.00 

880.00 

19,494.53 

65.60 

236. 281).  00 

835,820.00 

1,346.00 

8,6ia20 

150.93 

6.782.00 

7,256w00 

4,924.00 

33,750.00 

11.960.00 

80.00 

3.600.00 

1,704,300.00 

45.992.80 

7,997.60 

2,408,900.00 

8,738,200.00 

27,835.00 


Total. 


$.405,128.00 
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DD  8. 
mFROYEMEMT  OF  TRADEWATER  BIVER,  KENTUCET. 

* 

This  work  was  in  charge  of  Maj.  James  0.  Post,  Corps  of  Engineers, 
until  May  6, 1887,  when  it  was  transferred  temporarily  to  my  charge. 

This  river  is  a  tributary  of  the  Ohio,  and  empties  into  it  79  miles 
below  Evansville,  Ind. 

The  project  for  the  improvement  of  the  river  contemplates  the  forma- 
tion of  a  clear  channel  at  least'40  feet  in  width,  with  a  minimnm  depth 
of  2^  feet,  dnring  eight  months  of  the  year. 

The  work  on  the  Tradewater  Kiver  consisted  of  removing  obstrnctions 
from  the  channel  of  the  river  and  cutting  off  deadened  timber  from  the 
banks.  These  operations  were  extended  400  yards  above  Fish  Trap 
Ford,  or  a  distance  of  24^  miles  from  the  mouth  of  the  river.  Gold 
weather  compelled  stoppage  of  operations  in  December,  1886,  and 
nothing  has  been  done  since  except  the  removal  of  drift  gorges. 

Money  statement. 

Amoant  appropriated  by  act  approved  August  5,  1886 |2,000.00 

Jnly  1,  lti87.  amoant  expended  daring  fiscal  year,  exclosivo  of  ontstanding 

liabilities  July  1,  1886 1,450.34 

July  1,  1887,  amoant  available 549.66 

f  Amoant  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amoant  tbat  can  be  prohtably  expended  in  fiscal  year  endmg  Jane  30, 1880  6, 000. 00 
Sabmitted  in  compliance  with  roqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Efforts  were  made  to  obtain  statistics  of  the  commerce  of  the  year,  bat  nothing 
was  received,  and  the  table  of  last  year  is  given  : 

Commercial  atatiatict  for  fiscal  year  1885-'86. 


Articles. 


Quantity. 


Avenge  price. 


Value. 


Apples,  dried poands. 

Batter do... 

Coal barKen. 

Com bushels. 

Feathers .poands. 

Lamber feetTB.M. 

Oato bnshels. 

Potatoes do... 

Peaches,  dried ponnds. 

Staves,  oak number. 

Timber,  in  log : 

Poplar cubic  feet. 

Oak do 

Walnut do.... 

8weet  gam do — 

Tobacco hogsheads. 

Wool .pounds. 

Wheat bushels. 


23,000 

900 

000 

75,000 

27,000 

5,250,000 

17,000 

8,000 

14,000 

6,000,000 

1,230,000 

976,400 

2,000 

20,000 

900 

50,000 

250,000 


8  cents  per  pound ... 
25  cents  per  pound.. 

$84  per  barge 

40 cents perbushel  . 
50  cents  per  pound  .. 

$12perM , 

32  cents  per  bushel.. 
53  cents  per  bushel . 

5  cents  per  pound 

$15perM 


12  cents  per  cubic  foot., 
15  cents  per  cubic  foot.. 
65  cents  per  onbio  foot.. 
10  c^nts  per  cubic  foot.. 

$75  per  hogshead 

80  cents  per  pound 

80  cents  per  bushel . 


Total. 


$600 

225 

75,600 

30.000 

13,500 

63,000 

5,440 

4»240 

700 

90,000 

148,820 

146,310 

1.100 

2,000 

67,600 

15,000 

200,000 
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D  D  9. 

rsfort  on  examination  as  to  whether  or  not  the  government 
dry-dock  at  the  loitisvillb  and  portland  canal  is  adequate 
for  the  purposes  op  commerce,  and  what  alterations,  ip  any, 
are  necessary,  and  the  cost  op  making  the  same. 

United  States  Engineer  Ofpicb, 

Jfjouisvilley  JCy.j  January  — ,  1887. 

General:  I  have  the  honor  to  submit  the  following  preliminary  re- 
I)ort  upon  the  subject  as  to  whether  or  not  the  Government  dry-dock 
at  the  Louisville  and  Portland  Canal  is  adequate  for  the  purf>oses  of 
commerce,  and  what  alterations,  if  any,  are  necessary,  and  the  cost  of 
making  the  same. 

The  instructions  from  your  office  require  that  in  this  report  an  opinion 
should  be  given  as  to  whether  the  dry-dock  is  worthy  of  improvement. 
In  order  to  obtain  information  upon  this  point  I  addressed  letters  to 
various  parties  interested  in  the  running  of  steamers  and  to  the  propri- 
etors of  facilities  for  repairing  boats,  asking  their  views  in  this  matter — 

First.  As  to  what  the  purposes  of  commerce  require. 

Second.  As  to  how  they  are  now  served. 

Third.  As  to  whether  there  is  any  commercial  necessity  for  an  im- 
provement of  the  docking  facilities  now  existing  at  the  canal. 

I  have  received  but  few  replies,  copies  of  which  are  inclosed. 

It  appears  to  me  that  the  worthiness  of  the  improvement  of  the  dock- 
ing facilities  of  the  Louisville  and  Portland  Oanal  depends  upon  the 
policy  which  those  in  authority  may  deem  proper,  with  regard  to  the 
Government  furnishing  facilities  which  can  be,  and  to  a  considerable 
extent  are,  furnished  by  private  corporations  and  individuals,  and 
which  constitute  a  distinct  branch  of  business. 

The  purposes  of  commerce  require  establishments  with  such  facili- 
ties as  will  admit  of  the  repairing  of  the  largest  boats  that  navigate  the 
river,  and  sufElcient  in  number  to  accommodate  all  vessels  needing  re- 
pairs without  great  delay. 

To  furnish  such  facilities  a  dock  or  ways  should  be  able  to  take  a 
boat  310  feet  in  length  and  80  feet  in  width. 

The  existing  dry-dock  at  the  Louisville  and  Portland  Canal  is  only 
of  sufElcient  size  to  admit  boats  180  feet  or  less  in  length  and  50  feet 
or  less  in  width.  It  is  ample,  however,  for  all  of  the  vessels  that  are 
used  in  connection  with  the  operating  of  the  canal — the  dredges,  steam 
tow-boats,  scows^  bargres,  etc.,  and  for  numerous  steam-boats  of  the 
smaller  class,  that  are  used  for  low- water  navigation  and  for  navigating 
the  tributaries. 

There  are  facilities  in  the  shape  of  marine  ways  and  floating  docks 
for  the  repair  of  boats  of  all  sizes  at  various  points  along  the  Ohio 
Eiver  from  Pittsburgh  to  Cairo. 

At  Allegheny,  opposite  Pittsburgh,  there  are  marine  ways  with  capac- 
ity for  the  largest  boats.  At  and  in  the  vicinity  of  Pittsburgh  there 
are  numerous  private  ways  and  floating  docks  for  the  repair  of  coal 
boats  and  barges. 

At  Pomeroy  there  are  ways  for  the  smaller  class  of  boats. 

At  Cincinnati  there  are  ways  and  a  floating  dock  with  capacity  for 
the  largest  boats. 

At  Covington  there  are  ways  for  small  boats. 

At  Madison  there  are  ways  for  the  largest  boats,  but  they  are  not 
available  at  a  low  stage  of  the  river. 

At  Paducah  there  are  ways  for  the  largest  boats. 
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At  Moand  City  there  are  ways  for  the  largest  boats. 

The  enlargement  of  the  Government  dry-dock  would  therefore  appear 
not  to  be  an  absolute  necessity  of  commerce,  though  it  would  undoubt- 
edly be  a  great  convenience,  and  would  probably  furnish  facilities  supe- 
rior to  any  'on  the  river. 

In  one  sense,  then,  the  existing  dry-dock  is  not  adequate  for  the  pur- 
X>ose8  of  commerce,  inasmuch  as  it  will  not  admit  vessels  of  the  larger 
class.  In  another  sense  it  is  adequate  for  the  purposes  of  commerce, 
because  it  is  sufficient  in  size  for  the  repair  of  ail  vessels  used  in  kee])- 
ing  the  canal  in  navigable  condition  and  numerous  others,  while  vessels 
of  larger  class  can  be  accommodated  at  other  places. 

A  survey  and  estimate  of  cost  for  a  larger  dry-dock  can  be  made  by 
this  office  without  additional  funds,  and  report  and  estimate  will  there- 
fore be  submitted. 

Very  respectfully,  your  obedient  servant, 

Amos  Sticknbt, 
Major  of  Engineers. 

The  Chief  op  Engineers,  XT.  8.  A. 


LUTTER  OF  MR.   D.   C.  ROBINSON,  SUPERINTENDENT. 

Madison,  Ind.,  November  24, 1886. 
Dear  Sir:  Replying  to  yours  of  tlio  22d,  will  say  that  in  regard  to  the  facilities 
offered  hy  the  Government  dry-dock  in  the  Louisville  and  Portland  Canal : 
Your  first  query,  "  What  do  the  purposes  of  commerce  require  f" 
Would  say  that  the  answer  would  he,  the  river  interest  requires  that  there  should 
-  be  docks  or  marine  railways  sufficient  to  meet  the  repairing  of  all  the  tonnage  on 
the  river. 
Secondly,  "  How  are  they  now  served  T" 

Hitherto  there  has  been  no  lack  of  facilities,  but  the  facilities  have  rather  been  in 
excess  of  the  demand.  The  various  marine  railways  and  drynlocks  on  the  river  have 
not,  as  an  average,  been  employed  more  than  half  the  time.  It  is  true  that  at  times 
work  comes  in  a  rush  because  owners  of  boats  will  run  as  long  as  there  is  water,  and 
then  when  the  water  is  low  and  they  can  not  do  .anything  else  they  all  want  to  come 
out  at  once  and  have  their  work  done  in  a  hurry. 

Thirdly,  '*  Is  there  any  commercial  necessity  for  improvement  of  the  docks  now  ex- 
isting at  the  canal  f" 

We  do  not  think  there  is  any  such  necessity.  From  Pittsburgh  to  Cincinnati  the 
river  is  studded  with  docks.  Commencing  at  Pittsburgh,  where  the  coal  boats  are 
well  taken  care  of,  we  find  three  docks  between  there  and  Cincinnati.  At  Cincin- 
nati we  find  extensive  docks  and  marine  railway;  at  Madison  a  marine  railway  now 
undergoing  extensive  repairs  and  being  put  in  such  a  condition  that  it  will  bo  ready 
to  handle  the  largest  boats  on  the  river. 

At  Mound  City  and  Paducah  we  find  marine  ways  capable  of  handling  the  largest 
boats. 
Respectfully  submitting  these  views,  wo  are, 
Yours,  very  respectfully, 

D.  C.  Robinson, 

Superintendent, 
Per  Geo.  W.  Palmer, 

TreMurer, 
Mjy.  Amos  Stickney, 

U.  8,  Engineer. 


LETTER  of  MR.  C.  M.  HOLLOWAY. 

Cincinnati,  November  27,  1886. 

Sir:  The  purposes  of  commerce  require  clear  channel- ways  with  ample  room  for 
safe  navigation,  coupled  with  all  the  legitimate  Government  improvements  of  the 
natural  water-ways  that  will  contribute  to  cheapen  the  movement  of  the  products 
of  this  great  mineral  and  agricultural  territory,  that  is  drained  by  onr  navigable 
watcrH. 

Second.  They  are  now  served  principally  by  water  transportation,  while  the  water- 
ways are  coubinnously  endangered  and  threatened  by  the  building  of  stone  obstrao* 
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tions  by  railroad  corporations,  commoDly  called  brid^o-piers,  which  the  Goyemment 
should  never  suffer  to  be  placed  as  a  menace  or  hinderance  to  safe  and  cheap  trans- 
portation. 

Third.  There  is  a  commercial  necessity  for  the  improvement  of  the  docking  facil- 
ities now  existing  at  the  Louisville  Canal.  As  I  understand  it,  the  present  docks  can 
only  accommodate  the  small  class  of  steamers,  while  our  large  boats  have  been  de- 
tained as  long  as  sixty  and  ninety  days  waiting  for  dock  facilities,  in  order  that  neces- 
sary repairs  could  be  made  to  render  said  steamers  seaworthy.  There  are  very  poor 
docking  facilities  at  this  port,  and  still  poorer  at  Madison,  Ind.  A  boat  of  ordinary 
tonnage  can  not  be  hauled  out  or  lanncued  at  the  Madison  wavs  at  a  less  stage  of 
water  than  8  feet  on  the  gange  between  here  and  Louisville,  which  renders  said  ways 
inoperative  during  the  low- water  season,  the  particular  time  when  it  is  important  to 
put  steam-boats  in  repair  and  get  them  ready  to  ply  their  trades  at  the  opening  of 
navigation. 

Very  respectfully,  your  obedient  servant, 

C.  M.  HOLLOWAT,  Gr.  M. 

Amos  Sticknet,  Esq., 

Major  o/EngineerSf  U.  8.  A, 


LBTTRR  FROM  THE  PRESIDENT  OF  THE  CINCINNATI  DRY-DOCK  COMPANY. 

Cincinnati,  Ohio,  December  13, 1886.  ^ 

Sir:  Some  time  since  we  received  a  letter  from  you  asking  our  views  on  the  sub- 
ject of  the  Government  building  a  dry-dock  at  the  Louisville  and  Portland  Canal. 

After  taking  the  subject  into  consideration  for  some  time,  we  corue  to  the  conclu- 
sion that  there  is  no  necessity  for  such  a  dock  being  built,  as  the  docking  facilities 
are  adequate,  and  more  so,  as  the  seasons  for  docking  last  only  during  the  time  while 
there  is  low  water. 

Boats  have  been  accommodated  for  years  with  the  docks  and  marine  ways  that  are 
now  in  use,  and  instead  of  steamers  being  built  to  run  in  new  trades  they  are  worn 
out  and  quit,  with  nothing  to  fill  their  places;  in  that  way  the  number  are  decreas- 
ing instead  of  increasing,  while  the  same  number  of  marine  ways  and  docks  are  still 
in  use.  At  Cincinnati  there  are  a  set  of  sectional  docks  that  have  been  put  in  good 
repair  this  last  spring.  While  the  low- water  season  was  they  had  work  for  131  days. 
Since  the  25th  of  November  they  have  been  idle  and  will  remain  so  until  next  low 
water,  perhaps  July.    The  same  may  be  said  of  the  marine  ways. 

How  can  the  United  States  Government  expect  to  do  business  in  a  town  like  Louis- 
ville, where  there  is  only  one  packet  line  that  makes  it  its  headquarters  (that  can  not 
be  accommodated  on  the  dock  there  now),  without  conflicting  with  either  Cincinnati 
or  Pittsburgh,  while  both  dock  compacies  have  been  doing  the  work  and  their  planes 
lying  idle  over  half  the  time.  Louisville  boats  either  come  to  Cincinnati  or  Madison, 
Ind.,  and  had  their  work  done,  while  now  it  seems  as  though  Louisville  wanted  a 
dock  at  the  Grovernment  expense  and  for  Louisville's  benefit.  Why  not  buy  the  docks 
and  ways  at  Cincinnati  for  the  interest  of  Cincinnati  steamboatmen  f  They  are  as 
deserving  of  it  as  Louisville  parties,  while  the  interest  of  steamboatmen  are  a  great 
deal  more  than  they  are  at  Louisville. 

If  the  Government  build  a  dock  at  LouisTiUe  it  will  be  in  conflict  with  the  business. 
As  it  now  is  (private  concerns)  there  is  not  enough  work  to  do  justice  to  the  capital 
invested,  and  with  a  dock  company  run  by  the  Government  we  will  be  forced  to  quit. 
There  are  large  docks,  capable  of  ticking  out  any  size  boat  that  plies  on  the  Ohio :  At 
Pittsburgh,  Pa.,  dock;  Cincinnati,  Ohio,  dock  and  marine  ways;  Madison,  Ind.,  ma- 
rine ways;  Paducah,  Ky.,  marine  ways;  Mound  City,  111.  (Cairo),  marine  ways;  Saint 
Louis,  Mo.,  docks  and  marine  ways. 

This  does  not  include  the  small  docks  and  ways  situated  from  Pittsburgh  to  Cairo, 
too  numerous  to  mention.  Below  we  give  yon  a  statement  of  repair  work  done  since 
1878,  each  year  separately,  with  docking  during  the  season  of  low  water  (there  may 
be  a  case  when  a  boat  came  in  and  had  to  get  to  dock  by  being  disabled). 

Tonnage,  as  cnsibom-house  measurement  (hull  or  under  tonnage). 

There  may  be  a  difierence  in  the  tonnage  of  some  tow-boats,  but  you  will  find  it  to 
be  near  correct.    (Model  barges  and  steamboat  hulls  are  not  included  in  the  tonnage 
and  not  as  freight  and  passenger  boats,  but  separately). 
Very  truly,  yours. 

The  CmaNNATi  Dry-Dock  Company, 
H.  Corner 

Amos  Sticxnsy, 

Mt^or  itf  miin^ertf  U.  S,  A, 
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Repair  work  since  1878. 


Tear. 

Steam. 

freight,  and 

paaaeneer 

veaselB. 

Steam  towing 

Toesela,  not 

inclnding 

tugs. 

Stoam 

Steam 
tugs. 

Model 
barges. 

Coal  floats, 

eto.,  sad 

smiOisand 

boats. 

Total  water 
craft  of  all 
descrip- 
tions: 

1878 

No. 

30 

27 

17 

23 

23 

15 

6 

8 

7 

Ton*. 
10, 107 
10,019 
8,386 
8,319 
7,940 
6,47H 
2,975 
3,710 
4,107 

No. 
2 
2 
6 
0 
11 
8 
9 
6 
7 

Tons. 
660 
412 
f03 

1,870 

2,811 
418 

l,6o9 
978 

1,567 

2 
2 

1 
4 
4 
2 
2 
2 
8 

i' 

2* 

1 
1 
8 
2 

10 
11 

1 

89 

1879 

83 

1880 

1 

81 

1881 

46 

1882 

5 

1 
1 
1 
4 

60 

1883 

26 

1884 

80 

1885 

26 

1886*  

25 

*  All  the  work  this  year  was  done  in  131  days,  inclnding  ererything. 


LETTER  FROM  THE  PRESIDENT  OF  TUB  LOUISVILLE  AND  EYANSYILLE  MAIL  COMPANY. 


Louisville,  Ky.,  January  11, 1887. 


x:  Replying  to  yonr  favor  in  regard  to  onlarglng  the  Loaisyille  and  Fort- 
Dock,  I  inclose  letter  from  United  States  Sapervising  Inspector  Dngan, 


Bear  Sir: 
land  Canal 
showing  tonnage,'  nnmber  of  boats  registered,  etc.,  at  this  port. 

In  answer  to  your  questions,  wonlcTsay  that  the  present  dock  is  entirely  too  small 
for  the  boats  plying  the  Ohio  River,  only  the  very  smallest  being  able  to  get  on  the 
Cnmberland,  and  other  tributaries  only  getting  the  benefit  by  docking  there  at  pres- 
ent. The  only  ways  that  are  available  now  are  Madison,  at  certain  stages  of  the  river ; 
Padncah,  when  you  can  get  there,  or  Cincinnati,  ail  of  which  are  in  bad  order. 

The  danger  of  crossing  the  falls,  where  boats  are  often  damaged,  demands  a  larger 
dock,  as  to  go  fo  either  of  the  places  above  mentioned  causes  great  risk  and  expense. 

Last  fall  the  steamer  Diurnal  sunk  60  miles  below  Louisville,  was  raised  and  bronght 
safely  to  Louisville,  but  on  her  way  to  Madison  the  temporary  bulkhead  gave  way 
and  she  sunk  to  her  roof  and  had  to  be  wrecked.  If  the  dock  at  the  canal  had  been 
adequate  she  could  have  been  docked  here  and  saved. 

In  the  year  1882  three  of  our  side-wheel  boats  were  sunk  on  the  falls.  We  were  put 
to  the  expense  of  going  to  Cincinnati,  costing  us  25  per  cent,  more  than  it  would  have 
here. 

Commerce  needs  docking  facilities  now  more  than  ever,  as  the  railroads  have  so  en- 
croached upon  the  river  interest  that  private  enterprise  would  hardly  be  Justified  in 
building  and  operating  docks. 

Our  companv  docked  five  boats  this  season ;  two  of  them  we  had  to  take  to  Padncah 
(350  miles)  and  three  to  Madison,  where  there  is  groat  danger  in  docking,  as  in  high 
water  you  axe  liable  to  be  floated  o£f  and  in  low  water  you  are  frequently  caught  on 
the  ways  without  water  enough  to  launch.  I  shall  be  glad  to  give  you  any  further 
information  you  may  want  on  this  subject. 
Yours,  truly, 

W.  W.  HiTE, 

President. 

Maj.  Amos.  Stickney, 

United  States  Engineer. 


letter  from  mr.  irwin  duoan,  supbrvisino  inspector  steam  vessels  sixth 

district.  ' 

Office  of  United  States  Supervising  Inspector  of  Steam  Vesseijs, 

Louisville,  Ky.y  December,  2:^,  1886. 

Dear  Sir:  During  the  year  1886  wo  have  inspected  in  tho  Louisville  districted 
steam  vessels,  aggregating  11,275  tons  net. 

The  canal  cIooIm  are  not  large  enough  at  present  to  be  used  by  any  but  the  smaller 
veeaelB.    It  would  be  a  great  benefit  to  commerce  if  tho  docks  wore  large  enough  to 
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admit  vessels  of  300  feet  in  length*    At  present  vessels  of  that  size  are  compelled  to 
go  to  Paducah,  Ky.  (350  miles  distant),  for  repairs. 

I  hope  Mi^jor  Stickney,  the  engineer  now  in  charge  of  the  canal,  will  nse  his  influ- 
ence to  have  the  docks  enlarged  to  mieet  the  demands  of  the  larger  steamers. 
Very  respectfully, 

Irwin  Dugan, 
Supervising  Inspector  Steam  Veeeels,  Sixth  Distriet. 
Col.  W.  W.  Kite, 

President  L.  and  E,  Mail  Company. 


report  and  estimate  of  the  cost  of  enlarging  the  dry-dock 
at  the  louisville  and  portland  canal. 

United  States  Engineer  Office, 

Louisville  J  Ky.^  January  21, 1887. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
question  as  to  whether  or  not  the  Government  dry-dock  at  the  Louisville 
and  Portland  Canal  is  adequate  for  the  purposes  of  commerce,  and  what 
alterations,  if  any,  are  necessary,  and  the  cost  of  making  the  same: 

The  reply  to  the  question  as  to  whether  or  not  the  existing  dry-dock 
is  adequate  for  the  purposes  of  commerce  depends  upon  the  intention 
of  the  inquiry.  If  the  dock  is  to  be  considered  in  connection  with  the 
other  establishments  along  the  Ohio  River,  where  vessels  of  all  sizes  cau 
be  accommodated  for  repairs,  there  would  seem  to  be  no  pressing  de- 
mand for  any  increase  in  size,  as  there  are  various  points  along  the 
river  at  which  vessels  of  all  sizes  can  be  taken  out  of  the  water  for  re- 
pair, and  they  are  not  so  overcrowded  with  work  as  to  show  an  inade- 
quacy of  accommodation. 

The  largest  vessels  can  be  taken  out  at  the  following  places :  Alle- 
gheny, Pa. ;  Cincinnati,  Ohio ;  Madison,  Ind. ;  Paducah,  Ky. ;  Mound 
City,  111. 

In  addition  to  these  there  are  numerous  ways  for  smaller  vessels. 

Considering  the  existing  dock  independently  of  other  establishments, 
it  is  entirely  too  small  for  the  admission  of  many  steamers  that  navigate 
the  Ohio  River.  It  will  not  accommodate  vessels  that  are  over  180  feet 
in  length  or  60  feet  in  width.  To  be  adequate  for  the  purposes  of  com- 
merce, it  should  be  of  sufficient  size  to  take  in  vessels  310  I'eet  in  length 
and  80  feet  in  width,  A  proper  increase  of  size  of  the  dock  would 
largely  add  to  the  facilities  of  the  river  commerce,  in  providing  a  con- 
venient pi  ace  of  repair  which  would  be  far  superior  to  any  other  establish- 
ment on  the  river.  Steamboats  that  navigate  Western  rivers  are  so 
built  that  they  often  lose  their  shapes  either  from  unequal  loading, 
striking  bars,  or  giving  way  of  some  of  their  parts.  It  is  very  desirable 
to  have  facilities  for  regaining  shape,  and  it  is  said  that  the  existing 
dry-dock,  owing  to  its  unyielding  rock  bottom,  offers  better  facilities 
for  this,  for  such  boats  as  can  get  into  it,  than  any  other  place.  An  en- 
larged dock  would  offer  such  facilities  for  the  largest  steamers. 

Several  projects  have  been  made  for  a  large  dry-dock  at  the  Louis- 
ville and  Portland  Canal. 

The  one  that  I  present  is  for  an  enlargement  of  the  present  dock 
without  materially  changing  the  location.  The  enlargement  of  the  dock 
will  render  it  necessary  to  change  the  highway  bridge  across  the  old 
locks. 
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Tbe  following  is  an  estimate  of  the  cost,  prepared  by  my  assistant, 
Lieut.  E.  J.  Spencer,  Corps  of  Engineers : 


Items. 


Earth  ezeavation  ; , 

Itock  excaratiou 

HcmovinK  old  paving  in  present  dock 

Puviofc  now  slopes 

Ali^sonry  for  gate  abutments  and  mitre-sill . 
Canal-wall,  retaiiting-wall,  and  stair-way . . . 

Lock-gates,  wooden,  18  feet  lift 

Gate  niaohinery 

Outlet  culvert 

Blocks 

Pninping  machinery  and  well 

Filimg  behind  walls 


Tot-al  for  dock  proper. 


Now  iron  bridge 

Piers  and  abutments,  masonry 

Earth  excavation  for  same 

Filling  behind  abutments  and  approaches. . 


Contingencies,  20  per  cent. 
Total  of  estimates  . . . 


Cnbio 
yards. 


Cost  per 
cubic  yard. 


45, 370  1 
15.83U  I 
382  I 
1,002 
•A  715 
5,608 


$0.30 

1.60 

1.00 

2.*<J5 

20.00 

12.00 


2,625 


.20 


2,02r, 
2. 140  I 
7,01W  ' 


12.00 
.30 
.20 


1 


Total  cost 


113. 611. 00 

23,745.00 

382.00 

3,7ii0.50 

54,300.00 

08.010.00 

12, 000. 00 

3. 000. 00 

8,000.00 

5,000.00 

15,000.00 

525.00 


207.318.50 


310,416.12 


This  estimate  is  for  a  dock  350  feet  in  length,  100  feet  in  width,  with 
an  entrance  80  feet  wide,  and  which  woald  permit  the  docking  of  ves- 
sels from  the  lowest  stage  of  the  river  up  to  14  feet  above  low  water. 

The  excavation  and  furnishing  of  material  for  this  work  might  be 
done  by  contract,  but  the  work  of  construction  should,  in  my  opinion, 
be  done  by  hired  labor. 

Very  respectfully,  your  obedient  servant, 

AM08  Stickney, 
Major  of  Engineers, 
The  Chief  op  Engineers,  U.  S.  A. 


D  D  ID. 


PRELIMINARY  EXAMINATION  OF  POND  RIVER,  KENTUCKY. 

United  States  Engineer  Office, 

Cincinnati,  January  20, 1887. 
General.  :  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  27, 1886, 1  have  to  submit  the  following  report 
of  the  preNminary  examination  of  Pond  Biver,  Kentucky. 

Pond  Biver,  a  tributary  of  Green  Biver,  is  a  narrrow  crooked  stream. 
It  is  principally  used  for  floating  logs  to  market.    Its  capacity  is  so 
small  that  it  is  hardly  probable  that  any  improvement  would  develop 
much  commerce. 
It  is  not  therefore  considered  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers^ 
Brig.  Gen.  James  C.  Duane, 

Chief  of  EngineerSj  U.  S.  A. 
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D  Dii. 

PRELIMINARY  EXAMINATION  0]p  THE  LOUISA  LLEVISA]  FORK  OF  SANDY 

RIVER,  VIRGINIA. 

United  States  Engineer  Office, 

Cincinnati^  January  20, 1887. 

General  :  In  accordance  with  the  instractions  contained  in  Depart- 
ment letter  of  September  27, 1886, 1  have  to  submit  the  following  report 
of  the  preliminary  examination  of  the  Louisa  fLevisa]  Fork  of  Saudy 
Eiver,  Virginia. 

An  examination  and  report  upon  this  portion  of  the  Levisa  Fork  of 
the  Big  Sandy  Eiver  was  submitted  by  Lieut.  Col.  W.  B.  Merrill,  Corps 
of  Engineers,  in  1876,  and  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  of  that  year,  pages  140  to  146,  Part  II.  Tlie  recent  examina- 
tion made  in  compliance  with  the  instructions  received  confirms  the  facts 
ascertained  and  stated  in  the  former  report.  It  extended  from  the  State 
line  of  Virginia  to  the  mouth  of  Dismal  Creek,  a  distance  of  23  miles. 
This  stream  flows  through  a  sparsely  settled  country,  in  which  the  ma- 
jority of  the  people  are  engaged  in  cutting  and  rafting  logs.  The  only 
improvement  asked  for  is  the  removal  of  trees,  snags,  and  rocks,  and 
the  closing  of  duplicate  channels,  so  that  the  logs  can  be  brought  to 
market  without  so  great  a  risk  and  percentage  of  loss.   ' 

This  stream  is  deemed  worth  of  improvement  to  this  limited  extent, 
which  will  only  require  the  expenditure  of  a  small  amount.  No  additional 
survey  is  necessary.  It  is  estimated  that  the  cost  of  all  the  work  to  be 
done  will  probably  not  exceed  $250  a  mile,  or  a  total  of  85,750.  Any 
appropriation  that  is  made,  however  small,  can  be  advantageously  ex- 
pended. The  portion  of  the  Fork  in  .Kentucky  has  already  been  im- 
proved. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  En^neerSj  U,  S.  A. 


D  D  12. 


treliminary  examination  of  licking  river,  kentucky,  prom  far- 
mers to  west  liberty. 

United  States  Engineer  Office, 
Cincinnati^  January  20, 1887. 

General:  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  27,1886, 1  have  to  submit  the  following  report 
of  the  preliminary  examination  of  Licking  Biver  from  Farmers  to  West 
Liberty,  Ky. 

The  distance  between  the  two  points  specified  by  the  river  is  about 
08  miles.  This  portion  of  the  Licking  flows  through  a  narrow^  valley  of 
fertile  bottom  lands  which  is  sparsely  populated.  The  hills  and  mount- 
ains adjoining  are  rich  in  coal,  both  bituminous  and  cannel,  the  latter 
being  of  an  exceedingly  fine  quality. 
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The  present  commerce  upon  this  part  of  the  river  is  estimate  to  have 
amoanted  to  $1,130,500  for  the  yearjast  ended.  (See  inclosed  state- 
ment.) Its  principal  outlet  is  by  way  of  the  Newport  News  and  Missis- 
sippi Valley  Eailioad,  which  crosses  the  river  at  Farmers,  the  lower 
limit  of  the  part  of  the  river  nnder  discussion. 

In  1878  a  careful  survey  of  the  upper  portion  of  this  river  was  made 
by  Mr.  C.  Schenck,  under  direction  of  Lieut.  Ool.  W.  B.  Merrill,  Corps 
of 'Engineers.  A  detailed  report  of  this  will  be  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1879,  pages  1422  to  1437.  From  this 
rei)ort  it  will  be  seen  that  it  is  not  probable  that  there  is  sufficient  water 
in  this  river  during  a  x>ortion  of  the  year  to  warrant  an  attempt  to  im- 
prove it  by  slackwater  navigation. 

The  section  of  country  drained  is  long  and  narrow,  and  was  estimated 
by  Mr.  Schenck  not  to  exceed  600  square  miles  in  area,  which  is  scarcely 
sufficient  to  maintain  a  slackwater  system  during  the  low- water  season. 
Much  benefit  to  commerce  would  result,  however,  if  the  snags  and 
rocks  now  obstructing  the  channel  were  removed,  and  to  this  extent 
the  portion  of  the  river  between  Farmers  and  West  Liberty  is  deemed 
worthy  of  improvement. 

No  additional  survey  is  required.  It  is  estimated  that  the  improve- 
ment mentioned  would  cost  $260  per  mile,  or  $17,680  for  the  entire  dis- 
tance of  68  miles. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
3tajor  of  Engineers. 

Brig.  Oen.  James  O.  Buane, 

Chief  of  Engineers  J  U.  8.  A. 


Commercial  sUitUlios  of  Lioking  River  for  year  ending  December  31,  1886. 


Artioles. 

Quantity. 

Average  prioe* 

Value. 

Coal 

boahela. 

80,000 
45,000 

6,000 

110,000 

220,000 

150,000 

100 

16  0.  per  bosh. 
36  0.  each. 

110  eaoh. 
$3.60oaoh. 
$3  eaoh. 
36  a  per  1000. 
$100  per  ton. 

$4,500 
15,750 

50.000 

385.000 

060.000 

6.250 

IG.OOO 

Croiw-tlee 

«*"^Xut 

number.. 

do.... 

Oak 

do.... 

Poplar 

Staves 

MerohandiBO 

do.... 

do.... 

tons.. 

Total 

1,130,600 

" 

DDI3. 

EEPORT  UPON  THE  COMMERCIAL  VALUE  AND  IMPORTANCE  OP  THE 
WORKS  OF  THE  GREEN  AND  BARREN  RIVER  NAVIGATION  COMPANY. 

Pittsburgh,  Pa.,  December  21, 1886. 
General  :  The  act  of  Congress  approved  August  6^  1886,  provided 
that— 

The  Secretary  of  VS^ar  ia  hereby  aathorized  and  directed  to  ascertain  the  valne  and 
commercial  importance  of  the  works  and  property  of  the  Green  and  Barren  River 
Navigntion  Company,  eitaated  on  the  Green  and  Barren  rivers,  in  the  State  of  Ken- 
tneky;  •  •  •  and  in  order  to  acquire  snch  information  the  Secretary  of  War 
shall  appoint  a  hoard  of  three  competent  engineers  from  the  Engineer  Corps  of  the 
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Uiii  tod  States  Army,  which  hoard  shall  *  "*  *  report  to  tho  Secretary  of  War,  who 
Khail  report  thereou  tiO  Congress  at  its  next  sacceeding  session  ;  and  tho  cost  of  such 
oxainination  shall  he  paid  oat  of  the  sum  appropriated  hy  this  act  for  surveys:  Pro- 
vidrd.  That  nothing  herein  shall  he  construed  as  committing  Congress  to  the  purchase 
of  the  Siiid  works. 

By  direction  of  the  Secretary  of  War  a  board  of  officers,  consisting 
of  Col.  James  C.  Duane,  Maj.  William  E.  King,  and  Maj.  Alexander 
Mackenzie,  was  constituted  by  Special  Orders  No.  11?,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  August 
13,  1886,  to  consider  and  report  upon  the  questions  referred  to  in  fore- 
going act  of  Congress. 

By  letter  of  the  Chief  of  Engineers,  dated  October  18,  1886,  Maj. 
Amos  Stickney,  Corps  of  Engineers,  was  detailed  as  a  member  of  the 
Boanl,  vice  Colonel  Duane,  who  was  relieved  in  consequence  of  his  ap 
))ointment  as  Brigadier-General  and  Chief  of  Engineers,  United  States 
Army. 

The  matters  requiring  investigation  having  been  considered  and  re- 
ported upon  by  Lieut  Col.  W.  E.  Merrill  and  Maj.  J.  C.  Post,  Corps  of 
Engineers,  United  States  Army,  and  much  information  being  collected 
in  the  engineer  offices  at  Cincinnati,  Ohio,  a  preliminary  meeting  was 
held  there  on  the  22d,  23d,  and  24th  of  September. 

After  organization  the  following  instructions  from  the  Chief  of  Engi- 
neers were  received  and  considered : 

lb  is  desired  that  the  Board  avail  itself  of  all  attainahle  iuformation  npoD  the  suh- 
Jccts  upon  which  it  is  required  to  report,  and  to  this  end  it  will  visit  the  localities; 
liold  piihlic  meetings,  giving  duo  notice  thereof  through  the  newspapers,  or  otherwise 
asrmay  appear  hest;  Invite  discussion  orally  or  in  writing,  and,  in  hrief,  use  every 
ofibrt  to  inform  itself  in  regard  to  tho  origin  of  the  works,  respectively  ;  tho  means 
provided  for  their  construction,  and  their  cost ;  also  in  reference  to  their  present  and 
prospective  value  to  the  interests  of  tho  commerce  and  navigation  likely  to  ho  pro- 
moted hy  their  acquisition  and  improvement  h^  the  Government,  with  the  view  of 
making  the  reports  full,  complete,  and  exhaustive,  and  to  this  end  every  avenue  of 
information  shontd  be  pursued  to  its  source. 

11  is  suggested  in  this  connection  that  Lieut.  Col.  William  £.  Merrill  and  Capt. 
James  C.  Fost,  Corps  of  Engineers,  may  he  able  to  furnish  from  tho  records  of  their 
offices  valuable  data  in  reference  to  the  works  specilied  in  the  act,  and  the  Board  is 
authorized  to  call  npou  them  accordingly. 

During  the  session  of  the  Board  in  Cincinnati  the  following  circular 
letter  was  prepared  and  distributed : 

•  •  •  •  •  •  • 

In  accordance  with  the  above  pro  vision  of  law,  the  Secretary  of  War  has  lippointed 
a  Boanl  of  Engineers,  consisting  of  Col.  James  C.  Duane,  Maj.  William  R.  King,  and 
Maj.  Alexander  Mackenzie,  to  examine  and  report  upon  the  Green  and  Barren  *  *  * 
rivers. 

It  is  the  desire  of  this  Board  to  collect  all  available  information  relating  to  the  com- 
mercial importance,  present  and  prospective,  of  the  rivers  under  consideration,  and 
such  facts  as  may  assist  in  forming  a  proper  estimate  of  the  present  value  of  the  five 
locks  and  dams  on  the  Green  and  Barren  rivers,  built  by  the  State  of  Kentucky,  and 
now  in  possession  of  the  G.  q^nd  B.  Navigation  Company. 

«  •  «  •  •  «  m 

You  are  respectfully  invited  to  submit,  at  your  earliest  convenience,  any  information 
or  suggestions  which,  in  your  opinion,  have  any  bearing  on  the  questions  before  the 
Board. 

On  the  26th  of  September  the  Board  met  at  Bowling  Green,  Ky., 
and  in  company  with  the  officers  of  the  navigation  company  and  others 
went  over  the  river  from  Bowling  Green,  Ky.,  to  Evansville,  Ind. 

Through  correspondence  and  personal  interviews  and  from  records 
and  reports  a  large  amount  of  information  has  been  secured ;  but  much 
Qf  s\\c\\  inforniatiQq  >ji^s  beei^  ju  the  foro^  of  opinioi^s  ratb^r  than  fs^cta, 
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and  on  some  points  is  so  indefinite  as  to  render  positive  statements  by 
the  Board  impracticable.  Id  this  connection  it  may  be  proper  to  state 
that  the  powers  of  the  Board  have  only  permitted  requests  for  informa- 
tion, and  compliance  has  been  at  the  will  of  those  from  whom  facts  were 
solicited. 

Having  considered  all  the  information  presented,  the  Board  has  the 
honor  to  submit  the  following  report,  with  appendices,  upon— 

The  commercial  importance  and  value  of  the  works  and  property  of  the  Green  and 
Barren  Biver  Navigation  Company,  aituated  on  the  Green  and  Barren  rivers,  in  the 
State  of  Kentucky. 

The  river  and  harbor  act  of  March  3,  1879,  directed  a  survey  of 
*^  Green  Biver  and  its  tributaries,  Muddy  and  Barren  rivers,  Kentucky." 
This  survey  was  assigned  to  Maj.  W.  E.  Merrill  (now  lieutenant-col- 
onel). Corps  of  Engineers,  who  submitted  a  report  under  date  of  Feb- 
ruary 21, 1880.  This  report,  with  appendices,  is  printed  as  Senate  Ex. 
Doc.  No.  116,  Forty-sixth  Congress,  second  session.  The  act  of  July  5, 
1884,  provided  that — 

The  Secretary  of  War  is  hereby  directed  to  report  to  Congress  at  its  next  session, 
or  sooner  if  practicable,  the  condition  of  the  Green  and  Barren  rivers  *  *  •  and 
the  provisions  and  estimates  of  cost  necessary  to  relieve  the  same  from  incumbrance, 
with  a  view  to  snch  legislation  as  will  render  the  same  free  to  commerce  at  the  earliest 
practicable  period. 

This  question  was  referred  to  Capt.  (now  Major)  James  0.  Post,  Corps 
of  Engineers,  who  submitted  a  report  under  date  of  January  27, 18^, 
which  is  printed  as  House  Ex.  Doc.  No.  212,  Forty-eighth  Congress, 
second  session.  A  resolution  of  the  House  of  Representatives  of  Feb- 
ruary 16, 1886,  called  upon  the  Secretary  of  War — 

To  ascertain  and  report  at  the  earliest  practicable  period  npon  what  terms  the  fran- 
chises and  property  of  the  Green  and  Barren  River  Navigation  Company,  in  Ken- 
tucky, can  be  obtained  and  conveyed  to  the  United  States,  so  that  saici  streams  may 
be  opened  with  their  large  commerce  free  to  the  people  of  the  States. 

A  report  upon  this  matter  was  submitted  by  Maj.  J.  C.  Post,  March 
17,  1886,  and  is  printed  as  House  Ex.  Doc.  No.  152,  Forty- ninth  Con- 
gress, first  session. 

In  the  above-mentioned  reports  the  subjects  of  Green  and  Barren 
Eiver  navigation  and  the  franchise  of  the  company  which  now  con- 
trols its  navigation  under  a  lease  from  the  State  of  Kentucky  are  dis- 
cussed at  length.  The  following  extracts  are  taken  from  the  report  of 
Major  Post : 

•  ««»•#« 

The  Green  and  Barren  rivers  lie  wholly  within  the  State  of  Kentncky,  and  with 
their  tribntaries  drain  an  area  of  abont  10,000  sqaare  miles,  nearly  all  of  which  is 
contained  within  the  State.  The  general  direction  is  northwest,  and  the  Green, 
after  receiving  the  waters  of  the  Barren  River,  empties  into  the  Ohio,  about  8  miles 
above  Evansville,  Ind. 

Abont  fifty  years  ago  the  State  of  Kentucky  nndertook  the  improvement  of  these 
rivers  by  locks  aod  dams.  Six  locks  and  dams  upon  the  Green  River,  and  one  npon 
the  Barren,  were  placed  under  contract.  Of  these,  fonr  locks  and  dams  npon  the 
Green,  and  the  one  npon  the  Barren,  were  completed,  and  the  slackwater  system,  as 
it  now  exists,  was  open  to  navigation  in  1841.  The  two  additional  locks  and  dams 
upon  the  Green  River  were  not  constructed. 

The  first  lock  and  dam  on  the  Green  River  was  placed  at  8pott«ville,  8 J  miles  from 
the  Ohio;  the  second  at  Rumsey,  51f  miles  from  the  first;  the  third  at  Rochester,  43^ 
miles  from  the  second,  and  the  fourth  at  Woodbury,  41i  miles  from  the  third.  No.  1, 
Barren  River,  is  at  Green  Castle,  15  miles  from  No.  4,  Green  River. 

These  five  locks  and  dams,  together  with  the  backwater  from  the  Ohio,  give  con- 
tinuous navigation  for  a  draught  of  4  feet  from  the  Ohio  River  to  Bowling  Green,  a 
distance  of  175  miles.  They  are  owned  by  the  State  of  Kentucky,  and  were  operated 
by  the  State  until  1868. 
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In  1868  the  Green  and  Barren  Navigation  Company  was  chartered  by  the  legisla- 
ture of  Kentucky,  and  the  locks  and  dams  were  transferred  to  its  control  for  a  period 
of  thirty  years. 

•  •••»«« 

Under  the  arrangement  made,  the  Green  and  Barren  Navigation  Company  became 
the  practical  owners  of  the  property  belonging  to  the  State  of  Eentncky,  npon  these 
rivers.  This  property  consisted  of  the  locks  and  dams,  and  the  lands  adjacent  thereto, 
with  the  buildings  and  the  water-power  resulting  from  the  dams. 

•  •  *  •  •  #  # 

The  navigation  of  the  Green  and  Barren  rivers,  as  far  as  the  slackwater  system  ex- 
tends, is  in  good  condition.  The  locks  are  serviceable,  and  are  bnilt  of  coursed  ma- 
sonry. All  the  land  Wftlls,  which  were  originally  built  too  thin,  have  yielded,  with 
exception  of  the  one  at  No.  4  (Woodbury),  to  the  pressure  of  the  earth  behind  them. 
That  of  the  lock  at  Rumsey  leans  more  than  a  foot,  and  has  been  tied  back  with  iron 
rods  to  a  crib  sunken  in  the  earth  in  its  rear  to  prevent  a  continuance  of  the  action 
and  the  wall  from  falling.  It  seems  to  be  in  a  stable  condition  at  present,  but  it  is 
exceedingly  doubtful  how  long  it  will  remain  so.  A  mill-race  behind  the  land  widl 
at  Woodbury  prevents  it  from  receiving  as  much  pressure'as  the  others. 

The  lower  gates  of  all  the  locks  are  new,  and  are  ^ood  and  substantial.  The  upper 
gates  are  much  older,  and  are  generally  out  of  repair.* 

All  the  dams  are  wooden,  and  are  composed  of  cribs  filled  with  stone  covered  with 
sheeting.    They  are  apparently  strong  and  firm,  and  bear  evidence  of  recent  repairs. 

Thoiabntments  of  Nos.  1  and  2  are  of  masonry,  and  at  No.  3^  Green  River,  and  No. 
1,  Barren  River,  are  natural  rock  bluffs.    That  at  No.  4  is  composed  of  wooden  cribs. 

•  •  •  *  •  •  • 

From  a  letter  addressed  to  Lieat.  Ool.  W.  E.  Merrill  by  General  D. 
O.  Buell,  the  following  description  is  taken : 

«  •  •  •  #  #  »        . 

Green  River  is  distinguished  by  some  remarkable  characteristics.  It  rises  in  the 
central  portion  of  Kentucky,  flows  with  a  gradual  descent  in  a  general  course  a  little 
south  of  west  to  within  about'  100  miles  of  its  mouth,  and  thence  in  a  northwesterly 
direction  to  the  Ohio,  10  miles  above  Evansville.  It  drains  a  large  extent  of  country, 
comparatively  level  or  moderately  hilly,  and  is  therefore  not  subject  to  the  sudden 
and  torrent-like  freshets  which  characterize  rivers  that  have  mountain  sources.  A 
striking  feature  is  its  great  depth  in  the  last  150  miles  of  its  course,  with  only  occa- 
sional obstructions  from  rocky  reefs.  In  the  natural  pools  thus  fornied,  from  20  to 
30  feet  is  a  common  depth.  Another  peculiarity  is  tiie  subterranean  character  of 
its  sources.  Perhaps  it  is  this  peculiarity,  combined  with  the  great  depth,  that  pre- 
serves a  comparatively  mild  temperature  in  the  water,  so  that  the  river  in  its  lower 
portion  is  rarely  obstructed  by  ice.  The  mouth  of  Green  River  has  always  been  a 
noted  harbor  for  boats  of  every  description  in  the  season  of  ice  on  the  Ohio.  Still 
another  peculiarity  for  a  river  of  its  size  is  the  considerable  number  of  tributaries 
adapted  to  navigation  of  from  15  to  30  miles  or  more,  thus  extending  the  area  of  its 
usefulness  as  an  av,enue  for  commerce.  Pond  River,  Rough  Creek,  Mud  River,  Big 
Barren,  Bear  Creek,  and  Nolin,  respectively  about  CO,  80, 140,  and  180  miles  from  its 
month,  are  examples  of  this  sort.  The  river  varies  in  breadth  from  about  ^00  yards 
at  the  mouth  to  about  100- yards  at  the  confluence  of  the  Big  Barren.  Rock  founda- 
tions are  found  at  all  desirable  points  for  locks  and  dams,  and  building  materials, 
timber,  and  stone  of  every  desirable  kind  are  available  everywhere.  The  banks  have 
an  average  height  of  about  30  feet  above  low  water,  and  the  river  is  bordered  by  a 
rich  bottom  laud,  varying  from  about  400  yards  at  the  Big  Barren  to  perhaps  nearly 
a  mile  at  the  mouth.  The  bottoms  are  often  overflowed,  but  less  frequently  and  to  a 
less  depth,  I  think,  within  the  last  twelve  years  than  formerly.  The  change  may  be 
ascribed  to  the  clearing  of  the  land  for  the  sake  of  the  timber. 

From  the  preceding  extracts,  and  other  sources,  it  appears — 
That  the  Green  and  Barren  rivers  form  an  important  line  of  navi- 
gation through  a  country  rich  in  mineral  and  agricultural  products. 
In  a  state  of  nature,  these  streams  were,  at  certain  stages,  obstructed 
by  rapids,  which  boats  could  not  pass.  About  fifty  years  ago,  the 
State  of  Kentucky  most  wisely  improved  these  rivers,  by  constructing 
five  locks  and  dams,  giving  continuous  slackwater  navigation  through- 
out the  year,  from  the  Ohio  Eiver  to  Bowling  Green,  a  distance  of  175 
miles. 

*  The  upper  gates  have  been  rebuilt,  and  are  now  in  good  condition. 
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The  locks  and  dams  were  bailt  under  difficulties  which  increased 
their  cost,  but  the  work  was  well  done.  These  locks  were  made  150 
feet  long  and  36  feet  wide,  giving  a  capacity  which  it  was  thoaght 
would  be  sufficient  for  all  future  needs  of  commerce  and  navigation ; 
but,  it  is  now  apparent  that,  to  avoid  delays  and  reduce  cost  of  trans- 
portation to  a  minimum,  larger  locks  will  be  desirable  in  the  fatore. 

For  a  number  of  years  after  completion,  the  locks  were  operated  and 
tolls  were  collected  by  the  State  of  Kentucky ;  but,  in  1868,  by  an  act 
of  the  legislature,  the  Green  and  Barren  Biver  line  of  navigation  was 
leased  for  a  period  of  thirty  years  to  the  Green  and  Barren  Biver  Navi- 
gation Company,  with  power  to  collect  tolls,  operate  mines,  run  steam- 
boats, and  conduct  a  general  business.  The- practical  effect  of  this 
lease  has  been  to  give  the  exclusive  right  of  free  transportation  to  the 
company  and  render  competition  impracticable.  This  condition  of  affairs 
will  continue  till  March  9, 1898,  unless  the  rights  of  the  company  are 
extinguished  by  purchase  or  other  legal  means. 

In  1880  the  Kentucky  legislature,  in  behalf  of  the  commercial  inter- 
ests of  the  Green  and  Barren  rivers,  attempted  to  repeal  the  act  which 
gave  to  the  navigation  company  its  privileges ;  but  such  action  was  de- 
clared illegal  by  the  supreme  court  of  the  State,  which  court  at  the 
same  time  called  attention  to  the  fact  that  the  State  could,  when  the 
same  was  demanded  by  public  necessity,  resume  control  of  the  Green 
and  Barren  rivers  upon  the  payment  to  the  company  of  a  just  compen- 
sation. 

In  place  of  such  action  as  was  suggested  by  the  decision  of  the  court, 
the  Kentucky  legislature  in  1886  ceded  to  the  United  States  the  five 
locks  and  dams  on  the  Green  and  Barren  rivers,  upon  the  condition 
that  the  United  States  rather  than  the  State  should  extinguish  by 
<^  purchase  or  otherwise  the  claim  of  the  navigation  company  to  exact 
tolls  and  control  the  rivers." 

Discussions  upon  commercial  importance,  value  of  works  and  prop- 
erty, legislation,  rates  of  toll,  etc.,  compiled  by  the  Board,  and  letters 
having  an  important  bearing  on  the  questions  under  consideration,  are 
given  as  appendices  to  this  report. 

Beferring  to  such  appendices  for  details  and  reasons  the  Board  would 
submit  the  following  summary  and  conclusions : 

• 

COMMERCIAL  IMPORTAI^CE. 

The  Green  Biver  and  its  tributary,  the  Big  Barren,  are  streams  most 
favorably  adapted  to  purposes  of  navigation,  and  they  with  their 
branches  are  the  natural  outlet  for  a  country  rich  in  mineral  and  agri- 
cultural wealth,  and  by  connecting  this  tributary  country,  through  the 
Ohio,  with  the  markets  of  the  Mississippi  Valley,  are  capable  of  being 
made  important  navigable  waters  of  the  United  States. 

These  rivers  are  at  the  present  time,  by  reason  of  the  charter  granted 
a  private  corporation  by  the  State  of  Kentuclvy,  virtually  closed  to  gen- 
eral commerce,  and  the  country  tributary  to  the  rivers  is  placed  at  a 
great  disadvantage.  The  tolls,  which  prohibit  competition  in  transpor- 
tation, and  the  uncertain  results  of  any  enterprise  which  is  dependent 
on  the  will  of  a  monopoly,  prevent  the  investment  of  capital  which  is 
necessary  for  a  full  development  of  the  country. 

Considering  the  relative  advantages  of  this  line  of  navigation  and 
the  natural  resources  of  the  country,  as  compared  with  other  streams 
and  territory,  it  appears  most  probable  that  the  improvement  of  the 
Green  Biver  and  its  tributaries  would  have  been  undertaken  •by  the 
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United  States  long  ago  had  not  the  conditions  been  such  as  to  with- 
draw these  rivers  from  the  fostering  care  of  the  General  Government. 

The  value  of  existing  commerce  is  placed  at  $6,000,000  per  annum. 
The  possible  commerce  with  the  rivers  in  a  free  and  fully  improved  con- 
dition is  very  great,  greater  in  fact  than  that  of  many  other  streams 
which  are  now  being  improved  by  Congressional  appropriations  at  great 
expense. 

VALUE  OF  EXISTING  WORKS  OF  IMPROVEMENT. 

These  works,  which  are  the  property  of  the  State  of  Kentucky,  con- 
sist of  five  locks  and  dams.  The  present  intrinsic  value  of  the  works 
is  placed  by  the  Board  at  8350,000,  and  the  money  value  of  benefits 
which  would  accrue  to  general  commerce  from  a  release  from  the  con- 
trol exercised  by  the  Green  and  Barren  River  Navigation  Company  is 
considered  to  be  not  less  than  $30,000  per  annum,  which  yearly  saving 
would  amount,  during  the  remaining  life  of  the  company's  lease,  to  an 
amount  equal,  at  least,  to  the  present  intrinsic  value  of  works. 

value  of  property  (franchise)  of  the  green  and  barren 
'river  navigation  company. 

The  company's  property  consists  of  chartered  rights  granted  them 
by  the  State  of  Kentucky.  In  the  works  themselves  they  have  no 
ownership.  The  company,  while  disclaiming  any  desire  to  dispose  of 
their  property,  offer  the  same  to  the  United  States  for  a  sum  based  upon 
its  estimate  of  the  earning  capacity  of  the  franchise.  At  the  date  of  the 
proposition,  ITovember  26, 1886,  with  eleven  years  and  four  months  for 
lease  to  run,  the  value  is  placed  at  $338,000.  On  the  30th  of  next  June 
this  value  would  be  about  $325,000. 

The  Green  and  Barren-  Eiver  Navigation  Company  is  now  the  legal 
owner  of  this  property,  and,  so  long  as  a  voluntary  sale  is  nnder  con- 
sideration, the  company  has  an  undoubted  right  to  fix  the  selling  price. 

Considering  the  value  of  the  franchise  in  the  light  of  damages  to  the 
business  of  the  company,  which  might  follow  an  abrogation  of  the  right 
to  collect  tolls,  their  price  seem  excessive,  but  the  Board  does  not  con- 
sider that  its  powers  are  sufficient  to  determine  the  extent  of  such  dam- 
ages. 

CONCLUSION, 

The  Board  is  of  the  opinion  that,  in  justice  to  the  country  tributary 
to  the  Green  and  Barren  rivers,  the  present  obstructive  tax  on  its  com- 
merce should  be  removed,  and  it  is  also  of  the  opinion  that  the  commer- 
cial importance  of  these  rivers  is  sufficiently  great  to  justify  the  Gen- 
eral Government  in  extending  aid  to  their  improvement. 

There  appears  to  be  three  methods  by  which  the  General  Government 
can  secure  control  of  the*  Green  and  Barren  rivers  and  their  works  of 
improvement. 

(1)  By  purchasing  the  chartered  rights  on  the  most  reasonable  terms 
the  Green  and  Barren  River  Navigation  Company  will  accept,  as  pro- 
vided for  by  the  act  of  the  Kentucky  legislature. 

(2)  By  condemnation,  with  just  compensation,  as  determined  by  the 
proper  legal  tribunal.  This  method  is  also  contemplated  by  the  act  of 
the  Kentucky  legislature,  which  cedes  the  works  to  the  United  States 
on  condition  that  the  claims  of  the  company  are  extinguished  by  pur- 
chase or  otherwise. 
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(3)  By  accepting  the  works  and  assaming  control  of  the  improvements 
of  the  Green  and  Barren  rivers,  on  the  condition  that  the  State  of  Ken- 
tucky will  first  extinguish  the  franchise,  as  suggested  by  the  State  court 
of  appeals.  On  such  a  basis,  the  Board  is  of  the  opinion  that  the  inter- 
ests involved  are  sufficient  to  justify  the  General  Government  in  re-im- 
bursing  the  State  in  an  amount  not  exceeding  $350,000,  the  estimated 
present  intrinsic  value  of  the  works. 
B;espectfully  submitted. 

W.  Jl.  King, 

Major  of  Engineers. 
Amos  Stickney, 

Major  of  Engineers. 
A.  Mackenzie, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


APPENDICES.* 

1.  Letter  of  General  Daane  to  C.  G.  Smallhonse.  president  of  the  Navij^ation  Com- 

f»any,  requesting  information. — Reply  of  Mr.  Smallhouse,  November  26,  1886. — Three 
etters  of  Mr.  Smallhouso  to  Captain  Post,  dated  November  27, 1884,  January  2,  I8869 
March  8,  1886,  touching  the  value  of  the  company's  franchise  and  the  commercial  im- 
portance of  the  rivers.— Letter  of  General  D.  C.  Buell,  November  18,  1836,  in  regard 
to  commercial  importance  of  the  Green  and  Barren  rivers,  and  value  of  the  company's 
franchise.— Letter  of  Captain  A.  H.  Edwards,  of  Rvansville,  Ind.,  October  30,  1886, 
on  commercial  iajportance  of  the  Green  and  Barren  rivers,  and  condition  of  the  works 
under  State  and  company  manaffemout. 

2.  Commercial  importance  of  the  works  of  improvement  on  Green  and  Barren  rivers. 

3.  Value  of  franchise  of  the  Green  and  Barren  River  Navigation  Company. 

4.  Cost  of  locks  and  dams  on  Green  and  Barren  rivers,  and  present  values  to  tlie 
United  States. 

5.  Legislation,  etc.,  concerning  Green  and  Barren  River  Navigation  Company. 

6.  Rates  of  toll  and  resulting  tax  on  commerce. 

'  Omitted.   Printed  in  House  Ex.  Doc.  No.  Ill,  Forty-ninth  Congress,  second  session. 
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APPENDIX  £  £. 

IMPROVEMENT  OF  GREAT  KANAWHA  AND  ELK  RIVERS,  WESf  VIRGINIA 
AND  OF  NEW  RIVER,  IN  VIRGINIA  AND  WEST  VIRGINIA. 


JREPORT OF COLOXEL  W^L  P.  CRAIGBILL,  CORPS  OF  ENGINEERS,, OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Great  Kanawba  River,  West  Virginia. 

2.  Elk  River,  West  Virginia. 


.3.  New  River  from  the  month  of  Wilson, 
in  Grayson  County,  Virginia,  to  the 
mouth  of  Greenbrier  River,  West  Vir- 
ginia. 


EXAMINATION. 


4.  Coal  River,  West  Virgini.'i. 


(For  letter  of  transmittal,  see  Appendix  I). 


E£z.     ' 

IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
than  G  feet  all  the  year  round  throughout  the  whole  river,  96  mUes. 

The  means  are  locks  and  dams.  The  locks  are  about  350  by  50  feet. 
The  following  table  shows  the  present  condition  : 


No. 

Distance  from  Charleston. 

Remarks. 

2 

2fil  milpB  above  ..... 

Fixed 

Lock  very  nearly  completed;  dam  under  oontraot. 
In  operation. 
Do. 

8 

21  mil^B  aboTO. . ........... 

...do   • 

4 

15  miles  above 

Movable 

....do 

5 

0  miles  above 

Do. 

Q 

4  miles  below          ...     .  . 

...do 

Look  and  dam  completed  and  in  operation. 

One  more  site  may  be  occupied  above  and  several  more  below,  but 
the  portion  of  the  river  (about  one-third)  on  which  work  is  now  com- 
plete  or  in  progress,  is  that  which  needed  it  most.  Some  dredging  is 
also  required  in  the  pools  as  well  as.  the  removal  of  snags  and  rocks. 

1911 
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If  there  had  been  an  appropriation  at  the  session  of  Congress,  1884- 
'85,  the  completion  of  Dam  2  would  have  been  assured  in  1885,  a  very 
important  step  in  the  improvement.  The  appropriation  of  1886  was 
made  too  late  to  commence  Dam  2  in  188G.  Its  completion  in  1887  is 
expected  with  the  exhaustion  of  the  appropriation  of  1886. 

But  for  the  failure  of  the  appropriation  bill  of  1886-'87,  Lock  7  could 
have  been  commenced  and  been  now  well  forward. 

The  site  is  already  owned  by  the  United  States.  The  sites  below 
have  yet  to  be  procured,  but  the  authority  of  Congress  is  needed.  After 
the  giving  of  such  authority,  the  best  method  has  been  by  purchase  or 
by  condemnation  under  existing  8tate  laws. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in  his 
usual  efiiicient  manner. 

His  report,  which  is  appended,  treats  in  detail  of  the  operations  of 
the  year. 

The  United  States  land  at  Site  6,  abutment  side,  was  for  more  than 
three  years  crossed  without  proper  authority  by  the  track  of  the  Ohio 
Central  llailroad  Company,  which  extends  from  Charleston  along  the 
right  bank  of  the  Kanawha  Kiver  to  its  mouth.  The  crossing  was 
authorized  by  Congress  by  act  approved  February  28, 1887. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  it, 
notably  the  shipment  of  coal,  has  greatly  increased.  This  has  not  been 
to  the  disadvantage  of  the  Chesapeake  and  Ohio  Railroad,  as  some  sup- 
posed would  be  the  case. 

The  telephone  line  has  been  maintained  between  the  central  office  in 
Charleston  and  the  locks,  and  is  used  by  night  as  well  as  by  day,  being 
found  indispensable  for  the  proper  oversight  and  direction  of  operations 
as  well  of  construction  as  of  maintenance. 

A  guage  reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  New  to  form  the  Great  Kanawha  River ;  and 
another  at  ilinton,  where  the  Greenbrier  empties  into  the  New  River. 
The  compensation  of  these  men  is  less  then  $10  a  month  each.  They 
send  to  the  central  office  daily  reports  by  postal  card  of  the  stage  of  the 
river  at  their  respective  stations,  and'  by  telegraph  when  there  is  a 
rapid  rise.  These  reports  are  necessary  as  warnings  to  the  central  of- 
fice in  Charleston  in  order  that  such  maneuvers  of  dams,  etc.,  may  be 
had  in  time  as  the  height  and  duration  of  the  freshets  may  require. 

For  perfect  security  a  similar  station  should  be  occupied  at  some  point 
on  the  Upper  Gauley,  and  perhaps  also  on  the  Elk. 

Money  statement 

Jnlyl,  1886,  amount  available $43,373.47 

Amount  appropriated  by  act  approved  August  5, 1886 187,500.00 

230.873.47 
July  1, 1Q87,  amount  expended  during  fiscal  year,  exclusive 

ofliabilitiesoutstanding  July  1,1886 $103,691.33 

July  1,  1887,  outotanding liabilities 24,854.33 

128,545.60 

July  1,1887, amount  available 102,327.81 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 670, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

18S9 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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opebatina  and  keeping  in  bepaib  the  looks  and  dams  on  the 
obeat  kanawha  biveb,  west  vibginia. 

United  States  Engineee  Office, 

Baltimore,  Md.,  July  19,  1887. 
General  :  DuriDg  the  past  fiscal  year  the  expense  of  operating  the 
locks  and  dams  on  the  Great  Kanawha  Biver  in  West  Virginia  has  been 
paid  in  the  manner  indicated  by  section  4,  act  of  July  6, 1884. 

In  compliance  with  the  proviso  to  that  section  which  requires  the 
rendition  of  an  itemized  statement  of  such  expenses,  I  have  the  honor 
.to  forward  the  inclosed  paper. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Geaighill, 


Colonel  of  Engineers. 


The  Chief  of  Engineebs,  U.  S.  A. 


statement  of  amount  expended  during  the  fiscal  year  ending  June  30,  1887,  out  of  the  gen- . 
eral  appropriation  for  ^^  operating  and  care  of  canals  and  other  ioorks  of  navigation"  in 
operating  and  keeping  in  repair  the  looks  and  dams  on  the  Great  Kanawha  Hirers  West 
Virginia. 

Lock  and  Dam  No.  3 : 

For  wages  of  regular  lock  bands $1,980.00 

For  repairs  and  extra  labor 1,  ISC).  00 

For  supplies,  as  oils,  fael,  tools,  etc 76. 91 

For  freights  and  transportation 11.10 

$3,201.01 

Lock  and  Dam  No.  4 : 

For  wages  of  regular  lock  bands « 1,971.G7 

For  repairs  and  extra  labor 411.98 

For  supplies,  as  oils,  fuel,  tools,  etc 103.82 

For  freights  and  transportation 5.35 

2,492.82 

Lock  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands ' 1,980.00 

For  repairs  and  extra  labor 772.12 

For  supplies,  as  oils,  fuel,  tools,  etc 178.27 

For  freights  and  transportation 9.45 

2,939.84 

Lock  and  Dam  No.  6,  after  October  11 : 

For  wages  of  regular  lock  hands 1, 205. 83 

For  repairs  and  extra  labor 87.80 

For  supplies,  as  oils,  fuel,  tools,  etc 251.24 

For  freights  and  transportation • 1.85 

1,546.72 

Telephone : 

For  pay  of  rent 99.99 

For  repairs 120.17 

For  flights  and  transportation 7.99 

22ai5 

Gauge-keepers : 

For  pay  of  gauge-keepers  and  reporters  at  Hinton  and  Kanawha  Falls  150. 12 

Steamer  Bee : 

For  part  of  running  expenses  of  steamboat 790.43 

Total $11,349.09 
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Ahstract  of  proposals  for  furnUhing  telephone  poles  for  Great  Kanawha  RiveTf  opened  at 
Charleston,  Kanawha  County,  Wi  Va.,  at  12.05  p.  iii.>  July  7,  1886. 


No. 


Name  and  addreM  of  bidder. 


Price. 


1     Thomas  "W.  Farley,  Kanawha  Falls $0.75 


Contract  with  Thomas  W.  Farley. 


Abstraet  of  proposals  for  compleiiny  the  No.  6  lock  house^  opened  at  the  United  States  En- 
gineer office^  Charleston^  W.  Va.,  at  noon ^  August  28^  1886. 


No. 


Name  and  address  of  bidder. 


Amount. 


Ileoneronna  Bros..  Charleston,  W.  Va  .., 
Henrv  Ci-awford,  Saint  Albans.  W.  Va 
David  Eagan.  Charleston,  W.  Va « 


$925.00 
735  00 
77L65 


Contract  with  Heury  Crawford. 


Abstract  of  proposals  for  building  dam  and  abutment  of  Lock  Xo.  2,  Crreal  Kanawha 
River  improvement,  opened  at  1<.0.5  p.  m,  September  24,  1886. 


Estimated 
Quantities. 


1.  Lewis  M.  Pet- 
itdtdier,  Cincin- 
nati. Ohio. 


Price.   Amount. 


Gmbbing  and  clearing,  com* 

plete 

Excavation per  cubic  yard. . 

Rock  excavation do 

Embankment,  in  place. .  .do. . . . 

Puddling,  in  place do.... 

Stone  filling,  in  place  — do j 

Hand-placed  riprap,  in  place, 

percnbioyard ' 

Paving,  in  place, per  cubic  yai-d. 
Bock-LAced  masonry,  in  place, 

percnbioyard ,... 

Coping  masonry,  in  place,  per 

cubic  yard 

Timber,  in  place,  per  1,000  feet 

B.M 

Iron,  in  place per  pound.. 


Total. 


38,000 

100 

6,000 

1,000 

IG.OOO 

550 
6J0 

950 

32 

1, 070, 000 
51, 000 


$0.75 
1.50 
.35 
1.00 
1.55 

2.50 
4.00 

9.50 

16.00 

80.00 
.05 


$1,600 

2«,500 

150 

2,100 

1,000 

24,800 

1,375 
2.520 

9,025 

512 

32, 100 
2,550 


106,132 


2.  WaterandGas 
Works  Construc- 
tion Company, 
Pittsburgh,  Pa. 


Price.    Amount 


$1.00 

3.00 

.05 

1.25 

1.75 

4.00 
6.50 

12.00 

25.00 

89.50 
.10 


$300 

88,000 

800 

3,000 

1,250 

28,000 

2,200 
4,095 

11,400 

800 

42,265 
5.  ICO 


137, 610 


3.  HcMahon  Se, 

Walton,     Wythe. 

ville,  Va. 


Price.     Amonnt. 


$0.88 

4.00 

.50 

1.23 

L70 

3.00 
4.00 

10.26 

25.00 

89.95 

.05 


$3$0.00 

83,440.00 

400.00 

8,000.00 

1,250.00 

27,200.00 

1,650.00 
2,520.00 

9,737.60 

800.00 

42,746.60 
2,650.00 


125,594.00 


Grubbing  and  clearing,  complete 

Excavation per  cubic  yard.. 

Rock  excavation ."do 

Embankment,  in  place do 

Puddling,  in  place do 

Stone  filling,  in  place do 

Hand-placed  riprap,  in  place % .  .do 

Pavinc,  in  place do 

Kockiiiced  masonry, in  place do.... 

Coping  masonry,  in  place do 

Timber,  in  place per  1,000  feet,  B.  M.. 

Iron,  in  place per  pound.. 


Total. 


4.  C.  J.  McDonald, 
Pittsburgh,  Pa. 


Price. 


$0.85 

2.50 

.50 

.75 

1.75 

2.25 

4.50 

12.50 

17.50 

35.00 

.05 


Amount. 


$42.50 

32, 300. 10 

250. 00 

3, 000. 00 

750.  00 

28. 000.  00 

1, 237.  50 

2, 835. 00 

11,875.00 

560.00 

87,450.00 

2,550.00 


6.  Frank   Hef- 
right,  Hunting- 
don, Pa. 


I^ce.    Amount. 


$0.60 

2.00 

.50 

1.00 

1.50 

5.00 

Q.0O 

10.00 

25.00 

50.00 

.10 


120,850.00  I 


$500 

22,800 

2m0 

3.000 

1,000 

24^000 

2,750 

3,780 

9,500 

800 

53,500 

5,100 


126, 930 


6.  Charles  H. 
Strong  6c  Son. 
Cleveland,  Ohia 


Price.    Amount. 


$0.60 

2.50 

.40 

1.60 

1.75 

4.00 

6.00 

8.50 

20.00 

39.00 

.05 


$200 

22.800 

250 

2,400 

1.500 

28.000 

2,200 

3,150 

6,075 

640 

41.730 

2,550 


113,495 


Contract  with  Lewis  M.  Petitdidier. 
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Ahsiract  of  proposals  for  luilding  a  crano-hoat  for  iks  Oreat  Kanawha  Biver  improvement, 
opened  at  12  m.  February  18, 1897. 


Na 


Name  aod  addreM  of  bidder. 


J.  £.  Thayar,  Charleston,  Kanawha  Connty,  TV.  Ya 

James  Snyder,  Charleston,  Kanawha  County,  TV.  Ya 

Layten  and  F.  a  WilUams,  Maiden,  Kanawha  County,  TV.  Ya 


Price. 


$57&00 
640.76 
440.60 


Contract  with  Layten  and  F.  C.  Williams. 


Abstract  of  proposals  for  building  a  fuel-boat  for  dredge  for  the  Great  Kanawha  Biver  im- 
provementy  opened  at  the  United  States  Engineer  offioe  at  Charleston,  W,  Fa.,  at  12  m. 
Mar<^  1,  1887. 


No. 


Name  and  address  of  bidder. 


Price. 


J.  E.  XhaTer,  Charleston,  Kanawha  County,  TV.  Ya. . 
Layten  TVilliams,  Maiden,  Kanawha  County,  W.  Ya. 
James  Snyder,  Charleston,  Kanawha  County,  TV.  Ya 


$350.00 
455.00 
470.90 


Contract  with  J.  E.  Thayer. 


Abstract  of  proposals  for  building  a  dump-boat  for  Great  Kanawha  Biver  improvement, 
opened  at  the  United  States  Engineer  office  at  Charleston,  W,  Va.,  at  12  m.  May  31, 
1887, 


Na 


Name  and  address  of  bidder. 


Amount. 


Job  E.  Thayer,  Charleston,  Kanawha  County.  TV.  Ya 

TV.  D.  Lewis,  Maiden,  Kanawha  County,  TV.  Ya 

Layten  Williams,  Maiden,  Kanawha  County,  TV.  Ya.. 


$1,450 
1,374 
1,430 


Contract  not  awarded  for  want  of  available  funds. 


report  of  mr.  addison  m.  scott,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  W,  Va.,  July  1, 1887. 
Colonel  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement 
of  the  Great  Kanawha  River  for  the  fiscal  year  ending  June  30,  1887. 

LOCK  NO.  2.— for  stationary  DAM. 


[84i  miles  from  the  mouth  of  the  river;  26^  miles  above  Charleston.] 

The  contractors  for  **  finishin;^  Lock  No.  2,"  embracing  the  remainder  of  the  ma- 
sonry, timber-work  (not  including  the  lock-gates),  earth-work,  etc.  (reference  for 
further  description  may  be  made  to  Report  of  the  Chief  of  Engineers  for  1886.  vol.  Ill, 
7ages  1594  and  1595),  are  just  about  completing  their  contract.  The  last  or  the  cop- 
ng  will  be  set  to-morrow.  A  few  days  more  will  be  required  to  place  the  dowels  in 
coping,  finish  the  paving  back  of  land- wall,  etc.,  and  remove  rubbish. 

This  lock  is  308  feet  long  between  quoins  (377  between  faces  of  win^s)  and  50  feet 
wide  at  level  of  miter-sills.    The  top  of  coping  is  31  feet  above  lower  miter- sill  and 
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fom  37  to  39  feet  above  foaQdation.    The  foandation  is  rook,  foand  from  12i  to  14^ 
feet  below  extreme  low-water  mark.    The  maximum  lift  will  be  12  feet. 

The  following  is  a  snmraary  of  the  principal  items  of  material  and  work  entering 
into  the  permanent  construction  of  this  lock  (work  and  materials  of  cofifer-dams,  etc., 
not  included),  embraced  by  the  contracts  of  Mr.  Frank  Hefright  and  C.  H.  Strong  &, 
Son. 

Cement-mortared  masonry  of  all  classes .cubic  yards..     16,615 

Paving,  riprap,  and  stone  filling do 5,218 

Earth  excavation do 31,700 

Rock  excavation do 1,326 

Embankment  and  puddling do....     17,495 

Square  oak  timber 1,000  feet,  B.  M . .  137,128 

COXTBACT  FOR  DAM,   ETC. 

A  contract  for  building  the  timber  dam,  masonry  abutment,  abutment  cribs,  and 
shore  protection  at  Lock  No.  2  was  entered  into  with  Lonis  M.  Petitdidier,  by  agree- 
ment approved  November  9, 1886. 

The  dam  is  to  be  stationary,  built  of  timber  cribs  sunk  to  rock  and  filled  with  stone. 
Length  of  dam,  524  feet ;  height  from  foundation ,  about  26  feet.  The  face,  from  a 
little  above  low  water,  will  be  built  in  steps.  Width  at  foundation  and  up  to  first 
apron,  38  feet.  The  back  will  be  vertical,  to  within  3  feet  of  top  and  have  a  short 
slope  to  crest. 

The  dam,  abutment  and  abutment  cribs  are  all  to  rest  on  solid  rock  foundation, 
found  here  from  12  to  14^  feet  below  extreme  low-water  mark. 

The  following  is  an  approximate  summary  of  the  quantities  embraced  by  the  con- 
tract : 

White-oak  timber 1,000  feet,  B.  M..  1,070,000 

Stone  filling,  riprap,  and  paving cubic  yards..         17,000 

Cement  mortared  masonry do 980 

Excavation do .38,000 

Embankment  and  puddling do 7,000 

Iron : pounds..        51,000 

It  was  too  late  to  begin  work  in  the  river  last  season  after  the  contract  was  let. 
The  contractor  arrived  on  the  ground  November  17,  and  spent  considerable  time  dur- 
ing the  fall  and  winter  making  arrangements  for  material,  machinery,  buildings,  etc. 
The  excavation  for  the  abutment  ana  protection  crilis  was  bogun  in  March.  The 
principal  work  done  up  to  this  time  has  been  on  excavation,  and  preparation  and  de- 
Hvery  of  timber  and  stone.  Up^to  the  present  time  he  has  excavated  about  22,000 
cubic  yards  of  earth  and  gravel.'  The  excavation  of  the  abutment  reached  solid  rock 
June  29,  and  the  laying  of  masonry  was  commenced  the  next  day. 

A  dredge  has  been  at  work,  excavating  for  the  dam  next  to  the  lock,  since  June  9, 
and  has  removed,  altogether,  about  2,200  cubic  yards.  With  this  exception  all 
the  ^'  excavation  "  mentioned  above,  as  done,  was  taken  out  by  hand,  i.  «.,  with  steam- 
hoisters,  carts,  barrows,  etc.,  at  the  abutment  end. 

The  contractor  has  now  about  360,000  feet,  B.  M.,of  square  oak  timber  out,  either 
sawed  or  hewn.  About  190,000  feet  of  this  is  at  the  site  and  mostly  framed  ready  to 
be  placed.    His  quarry  is  producing  well  and  he  has  a  good  deal  of  stone  out. 

LOCK-GATES,  HEAD  BAY,  TBBSTLB  DAM,  ETC.,  AT  NO.  2. 

The  material  for  the  lock-gates  is  to  be  procured  by  contract,  but  the  gates  built 
and  hung  as  at  the  other  locks  (except  No.  5)  by  hired  labor. 

The  proposals  for  the  'Mrons  for  the  lock-gatea  and  for  maneuvering  the  filling 
valves,  and  for  the  trestle  dam  across  the  head  of  the  lock''  were  opened  July  1,  and 
you  are  now  advertising  for  the  timber  for  the  look-gates,  the  proposals  to  be  opened 
July  28. 

LOCK  NO.  3.— STATIONARY  DAM. 

[21  miles  above  Charleston.] 

Locking  was  suspended  at  No.  3,  twenty-one  days  during  the  year,  five  days  by 
high  water,  and  sixteen  by  the  getting  out  of  order  and  repair  of  the  filling  valves. 

liepairs  on  valve9. — The  repairs  were  made  necessary  by  displacement  of  the  cast 
frames  of  the  pitman  cranks  in  the  bottom  of  the  wells  due  to  giving  way  of  some  of 
the  wedge  bolts. 

Cofier-dams  were  built  across  the  head  and  foot  of  the  lock  and  the  water  taken 
from  the  chamber  with  a  steam-pump.    New  bolts  were  put  in  the  crank  supports, 
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additional  bolts  and  straps  placed,  and  the  apparatus  generally  overhauled  and 
strengthened.  The  occasion  was  also  improved  to  overcome,  as  lar  as  practicable^ 
the  leakage  about  the  valves  and  head  bay  which;  as  yon  are  informed,  has  always 
caused  tronble  at  this  lock. 

Since  the  repairs  the  lock  has  worked  quicker  and  easier  than  ever  before.  The 
time  required  to  make  a  lockage  was  rediici'd,  mainly  by  the  reduction  of  leakage 
about  the  valves,  about  one-third. 

The  total  cost  of  the  repairs  to  the  valves  and  apparatus,  not  including  the  work 
of  the  regular  employes,  was  $781.36. 

Biprapping, — ^The  banks  below  this  work  have  suffered  but  little  from  scour  during 
the  year.  About  740  cubic  yards  more  riprap  were  placed  during  the  fall.  The  cost 
of  the  riprapping,  not  including  labor  of  Iock  hands,  was  about  $350. 

LOCK  NO.  4.— MOVABLE  DAM. 

[16  miles  above  Charleston.] 

The  dam  has  been  up  one  hundred  and  thirty-eight  days  during  the  year.  It  was 
put  up  three  times  and  lowered  twice.  It  was  put  up  July  26,  and  remained  stand- 
ing until  November  24,  when  it  was  thrown  for  arise;  at  this  lowering tifteen  pass 
wickets  had  to  be  thrown  by  hand,  but  the  entire  dam  was  let  down  by  five  men  in 
two  and  a  half  hours. 

The  dam  remained  down  from  November  24,  till  May  30,  (the  stage  of  water  dur- 
ing the  time  making  it. unnecessary  to  raise),  when  the  dam  was  closed.  It  was 
thrown  agoin  for  a  rise  in  the  river  June  3.  ^In  this  maneuver  the  lock-tripper  broke 
between  the  eighth  and  ninth  wicket  from  wall  (at  a  place  where  it  had  frequently 
been  bent),  but  everything  was  securely  lowered.  A  good  stage  of  water  made  it 
unnecessary  to  raise  the  dam  again  until  June  16.  The  dam  was  closed  on  the  18th 
and  is  still  up.  After  lowering  June  3,  the  lock-bar  was  taken  out  and  the  long  puter 
end  attached  to  the  gearing  rack,  leaving  eight  of  the  end  wickets  on  this  section, 
to  be  thrown  by  hand.  Our  experience  proves  there  would  be  no  difficulty  in  regu- 
larly operating  at  least  half  of  the  pass  wickets  in  this  way,  i.  f.,  the  channome 
hurters  without  the  tripping-bar. 

Eepairs, — In  addition  to  tne  ordinary  repairs  about  the  works,  on  apparatus,  boats, 
tools,  buildiogs,  etc.,  about  145cnbio  yardis  of  riprap  were  quarried  and  placed  last 
fall  at  a  threatening  place  on  the  abutment  bink. 

The  following  is  a  summary  of  the  records  of  No.  4  for  the  year : 

Through  the  lock : 

Steamers 765 

Coal-barges 304 

Other  craft 24 

Coal bushels..  870,800 

Total  lockages  made ; 849 

Through  Navigation  Pass : 

Steamers 1,686 

Coal-barges 1,258 

Other  craft 36 

Coal bushels..  5,619,500 

Rain-fall - inches..  42.76 

LOCK  NO.  5.— -MOVABLE  DAM. 

[9  miles  above  Charleston.  ] 

The  dam  has  been  up  one  hundred  and  forty-one  days.  It  has  been  raised  twice 
and  lowi  red  once  during  the  year.  It  was  closed  July  24,  and  remained  up  till 
thrown  for  the  rise  of  November  24.  At  this  lowering  two  wickets  on  the  bar  and 
one  on  the  Pasquean  section  failed  to  fall  and  were  let  down  by  hand.  Everything 
was  put  down  by  five  men  in  two  hours  and  ten  minutes.  The  dam  remained  down 
down  till  June  16,  when  it  was  closed  and  has  since  been  up. 

Protection  ofhankSy  etc. — Tlie  riprap  protection  below  the  lock  was  extended  down- 
stream last  fall  130  I'eet  farther  than  before.  The  land  crib  below  the  lock  was  also 
raised  about  2^  feet  higher,  tilled  with  stone,  and  the  top  paved.  Some  more  riprap 
was  also  placed  on  the  abutment  side  above  the  dam.  About  640  cubic  yards  of 
stone  altogether  were  used  for  this,  the  most  of  which  was  quarried  and  hauled. 

The  cost  of  this  stone  and  crib  work,  not  including  work  of  regular  hands,  was 
about  S650. 

Repairs  to  wicket-h arses ,  etc, — This  season,  before  the  dam  was  raised,  a  number  of 
the  wicket'-horses  of  the  pass  were  taken  out  and  repaired.    They  were  mostly  bent 
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near  the  bottom  where  they  strike  the  silL    Thejr  were  straightoQed  and  strengthened 
at  the  weak  place  with  an  oak  piece  attached  with  cleyises. 
The  following  is  from  the  records  kept  at  the  lock  daring  the  year : 

Through  the  lock : 

Steamers 1,007 

Coal-barges 735 

Other  craft 35 

Coal bushels..  2,698,600 

Total  lockages  made 1,097 

Through  the  Navigation  Pass : 

Steamers 2,056 

Coal-barges 2,464 

Other  craft 48 

Coal bnshels..  10,932,000 

Rain-fall : inches..  40.60 

LOCK  KO.  6.— -MOVABLE  DAM. 

[4  miles  below  Charleston  and  54  from  the  month  of  the  river.] 

This  work  was  completed  and  put  in  operation  October  11.  Harrold  Sc  McDon- 
ald finished  their  contract  for  the  foundations  and  masonry  of  the  dam  October  1, 
The  lock-gates  and  wickets  of  the  dam  were  completed  and  hung^  and  the  trestles, 
etc.,  of  the  service  bridge  placed  by  hired  labor.  The  wickets  oi  the  dam  were  all 
righted  and  the  pool  began  to  fill  on  the  evening  of  October  5. 

The  lock. — The  lock,  with  the  exception  of  the  gates,  was  completed  in  1883.  It  is 
342  feet  long  between  hollow  quoins  and  55  feet  wide  at  level  of  mi^^r-sills.  I&  is 
built  of  masonry,  resting  on  solid  rock  found  from  10.3  to  21.8  feet  below  low-water 
mark.  The  walls  are  from  about  27  to  38|  feet  high,  accordinj^  to  depth  to  rock. 
The  Coping  is  level  throughout  at  a  height  of  21.75  feet  above  miter-sills.  This  lock 
contains  11,536  cubic  yards  of  cement  mortar  masonry. 

This  lock  was  planned  (it  was  built  larger  than  first  planned— 42  feet  longer  and  5 
feet  wider),  under  your  direction,  by  Capt.  Thomas  Turtle,  Corps  of  Engineers,  in  1880. 
It  was  begun  in  the  spring  of  1881,  and  completed  in  November,  1883.  The  contract- 
ors were  William  H.  Black  and  George  Harris,  of  Pennsylvania. 

The  dam.— The  foundations  of  the  dam  were  not  commenced  till  the  fall  of  1884,  the 
work  being  delayed  about  two  years  by  lack  of  funds. 

A  general  description  of  the  dam,  particularly  of  the  foundations  and  masonry,  was 
given  in  your  annual  report  for  1884  (Report  of  Chief  of  Engineers,  1884,  Vol.  2, 
page  933). 

The  general  features  are  the  same  as  the  other  Chanoine  dams  (Nos.  4  and  5)  com- 
pleted on  this  river  in  1880,  with  snch  modifications  as  experience  suggested.  The 
foundations  and  fixed  parts  were  considerably  improved,  tne  main  points  of  which 
are  described  in  the  report  Just  referred  to.  The  movable  parts  were  also  modified  or 
strengthened  to  a  considerable  extent.  Pasqueau  hurters  were  used  on  the  pass  in- 
stead of  tripping  bars,  their  experimental  working  at  No..  5  having  shown  them  to 
be,  all  considered,  a  decided  improvement.  For  the  foot  bridge,  instead  of  movable 
planks  an  iron  one,  made  of  light  aprons  attached  to  and  raised  and  lowered  with  the 
trestles,  was  adopted. 

No,  6  Pool, — ^The  pool  formed  by  this  dam  is  a  remarkably  fine  one.  It  is  over  13 
miles  long,  and,  owing  to  its  situation  and  the  fact  that  there  is  good  holding  water 
almost  everywhere  along  its  shores,  it  is  certain  to  become  an  extensive  coal  harbor ; 
it  is  already  assuming  importance  in  this  way,  the  coal  mined  in  the  unper  river  being, 
to  a  considerable  extent,  dropped  down  and  held  in  the  No.  6,  or  **  Charleston  Pool." 

At  some  of  the  coal  tipples  m  the  pool,  particularly  about  the  extensive  works  at 
Campbell's  Creek,  where  there  was  not  water  enough  in  low  stages  to  hold  even  light- 
loaded  boats,  there  is  now  ample  depth  for  full-loaded  ones,  a  matter  of  importance 
to  all  connected  with  the  eoal  business,  as  it  enables  the  works  to  be  run  at  times 
during  the  summer  when  they  would  otherwise  bo  idle. 

The  dam  raises  the  water  at  the  site  11  feet  above  extreme  low  water  of  1881.  The 
greatest ''  lift "  last  fall ,  after  the  completion  of  the  work,  was  10.40  feet.  The  maximum 
lift,  after  No.  7  is  built,  will  be  8.25  feet.  The  pool  level  at  Charleston  is  4.65  feet 
above  low  water  of  1881.  The  dam  will  raise,  the  surface,  in  low  stages  of  the  river, 
about  4  feet  at  Lock  No.  5.  The  sill  of  No.  5  is  6.50  feet  below  tho  level  of  No.  6 
Dam  ;  from  observations  last  fall  it  is  thought  the  slope  in  extreme  low  stages  will  be 
about  0.25  or  the  minimum  depth  on  No.  5  sill  abont  6.75  feet. 

Operations  at  lock  and  dam  since  completion. — ^The  dam,  as  stated,  was  closed  October 
5,  1&86,  and  the  work  considered  complete  and  in  operation  from  October  11.  The 
dam  has  been  up  74  days  since  that  date.  It  was  thrown  for  a  rise  November  24.  This 
first  maneuver  was  very  satisfactory.  Though  it  was  the  first  practice  of  the.  men 
together,  the  whole  dam  was  let  down  by  the  lOur  regular  hands  in  2  hours  and  45  min- 


Digitized  by 


Google 


APPENDIX  EE — REPORT  OF  COLONEL  CRAIGHILL.   1919 

ntes.    Tho  dam  remained  down  till  May  30,  1887,  when  it  was  entirely  pat  np  by  4  ^ 
men  in  lU  hours.    Thrown  Jane  9  by  6  men  in  2  hoara  and  40  minntes ;  several  of 
the  weir  wickets  coald  not  be  lowered  on  accoant  of  drift,  bat  were  pat  down,  unin- 
Jared,  the  next  day.    The  dam  was  entirely  raised  again  June  16  by  5  men  in  9  hoars 
and  40  minutes,  and  has  since  been  standing. 
The  following  is  from  the  records  kept  at  the  lock  since  October  11: 

Through  the  lock : 

Coal bushels..  2,760,700 

Coal-barges 581 

Steamers 348 

Other  craft 25 

Railroad  ties 3,100 

Saw  logs 1,481 

Tan  bark cords..  805 

Total  lockages  made 456 

Through  navigation  pass : 

Coal bushels..  14,368.000 

Coal-barges 2,968 

Steamers 1,705 

Other  craft 43 

Railroad  ties 54,453 

Saw  logs 3,450 

Staves 520,000 

Tan  bark cords..  1,150 

Sawed  lumber '....1,000  feet,  B.  M..  486,060 

CONTRACTS  FOR  SUPPUE8,  BOATS,  ETC. 

Irons  for  the  weir  of  Dam  6. — The  contractors  for  the  weir  irons  and  the  maneuver- 
ing-winch  for  the  dam,  Ainslie,  Cochran  &  Co.,  of  Louisville,  completed  and  shipped 
the  last  of  their  work  August  26,  1886.  Owing  to  low  water  some  of  the  trestles  and 
bridge-aprons  were  delayed  on  the  way  and  the  last  was  not  received  till  September 
23 ;  this  occasioned  no  delay,  however,  at  the  dam. 

Chains  for  Dam  6. — The  contract  for  the  chains  and  olevides  for  the  wickets  and 
trestles  was  awarded  to  the  West  Lebanon  Rolling  Mill  Company,  of  Pennsylvania, 
by  agreement  with  yon,  approved  July  14.  They  had  difficulty  at  first  in  making 
rhaius  to  stand  our  tests,  but  finally. succeeded  and  produced  a  good  lot  of  chain. 
The  clevises  were  not  so  satisfactory^  not  conforming  to  requirements  in  form  and 
finish,  and  were  remodeled,  after  arrival  here,  at  the  contractor's  expense. 

The  contract  was  completed  in  September. 

Completion  of  No,  &  Lock-house, — Your  agreement  with  Henry  Crawford,  the  lowest 
bidder  for  this  work,  was  approved  by  uie  Chief  of  Engineers  September  16, 18S6. 
The  work  was  completed  and  accepted  in  November. 

Service  boat, — ^A  contract  for  the  hull  of  a  service  boat  for  No.  6  was  made  with  the 
lowest  bidder,  Woodford  White,  by  agreement  dated  July  8,  1886.  The  boat,  as  far 
as  contemplated  by  the  contract,  was  completed  July  28.  The  boat  was  afterwards 
fitted  up  at  the  lock  with  a  derrick,  cabin,  capstans,  etc.,  by  purchase  in  open  market 
and  hired  labor. 

Telepihone  poles, — A  contract  for  furnishing  and  delivering  telephone  poles  for  a  new 
line  on  the  left  bank  of  the  river,  between  Loup  Creek  Shoal  ana  Kanawha  Falls,  was 
made  with  Thomas  W.  Farley  by  agreement  dated  July  24,  1886.  The  poles  were  all 
delivered  and  accepted  early  in  August.  They  were  set  and  the  wire  transferred  to 
them,  from  the  Chesapeake  and  Ohio  telegraph  poles,  by  hired  labor. 

Fuel  boat — ^A  fuel  boat  for  use  with  the  dredge  and  tow-boat  was  built  by  contract 
with  J.  E.  Thayer  in  April  and  May.  Your  agreement  with  the  contractor  was  ap- 
proved April  4, 1887,  and  the  boat  was  completed  May  28. 

Crane  ooat — A  crane  boat  for  remoying  obstructions  and  general  use  on  the  river 
was  built  under  contract  with  Layten  and  F.  C.  Williams  entered  into  March  1,  1887. 
The  boat  was  completed  and  delivered  June  21. 

Dump  boat. — Proposals  for  building  a  dump-boat  for  use  with  the  dredge  were  called 
for  by  your  advertisement  dated  April  4, 1887.  and  again  by  advertisement  of  May  10.* 
The  building  of  the  boat  this  season  was  finally  abandoned,  it  being  thought  advisa- 
ble to  wait  until  more  funds  were  at  hand. 

* 

DREDGING,  REMOVING  OBSTRUCTIONS,  ETC. 

Owing  to  the  necessity  of  saving  the  money  for  other  work  the  dredse  has  only 
been  employed  nart  of  the  working  season.  It  was  at  work  at  No.  5,  mostly  on  lower 
lock  approach,  from  August  27,  1886,  to  September  11.  From  September  13  to  Octo- 
ber 16  tne  dredge  and  tow-boat  were  engayzed  at  Lock  2,  deepening  the  lower  approach 
and  tedbring  out  part  of  the  old  look  coffer-dam.    From  October  16, 1886,  until  No- 
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vember  6  the  boats  of  their  crews  were  employed  at  Lock  No.  3,  dredging  and  assist- 
ing in  the  repairs  of  the  valves.  From  November  8  until  December  5  work  with  the 
dredge  and  tow-boat  was  mainly  at  widening  the  head  of  Tyler  Chute,  or  the  lower 
approach  to  the  lock  and  navigation  pass  at  No.  6.  Operations  were  suspended  for 
winter  December  5,  188G. 

This  spring  (1887)  the  dredge  and  tow-boat  were  both  put  on  the  docks  and  calked, 
and  their  hulls  generally  repaired.  Dredging  was  begnn  May  16;  from  this  until 
June  14  the  operations  were  directed  to  fin  ishing  the  work  at  the  head  of  Tyler,  and 
tearing  out  sunken  barges.  Five  barges  that  were  more  or  less  obstructions  to  navi- 
gation, embracing  all  but  one  advertised  by  your  notice  of  September  18,  1886,  were 
either  entirely  removed  or  torn  out  low  enough  to  be  out  of  the  way  of  loaded  boats 
in  low  stages.  The  dredge  and  tow-boat  were  laid  up  and  the  crews  discharged,  in 
compliance  with  your  instructions,  on  June  15,  1887. 

Crane-boat  work. — Considerable  complaint  having  been  made  about  the  snags,  etc., 
that  had  accumulated  in  the  river  (none  were  removed  in  1885),  a  party  of  nine 
men  under  direction  of  a  tow-boat  pilot,  was  employed  with  a  crane  boat  sixteen  days 
in  October,  1886,  removing  snags,  trees,  rocks,  etc.,  and  repairing  chute  walls  be- 
tween Lock  6  and  the  mouth  of  the  river. 

Mr.  Thos.  E.  Jeffries,  assistant  engineer,  has  been  employed  regularly  during  the 
year.  Up  to  the  completion  of  Lock  and  Dam  No.  6  he  was  engaged,  mainly,  on  that 
work,  and  since  then  on  general  office  and  tield  duty. 

Mr.  E.  H.  Kirlin  continued  to  act  as  inspector  at  No.  6  up  to  the  completion  of  the 
lock  and  dam. 

Mr.  T.  Schoonmaker  has  remained  at  Lock  No.  2  as  assistant  engineer  and  inspector, 
and  Mr.  J.  II.  Minnick  was  employed  again  there  during  the  working  season  last 
year,  especially  to  look  after  masonry. 

Mr.  Wm.  M.  Peyton  has  continued  to  attend  to  the  clerical  work  of  the  office ;  he 
also  looks  after  the  property  connected  with  the  improvement.  Mr.  S.  B.  Miller, 
civil  engineer,  has  been  employed  a  considerable  part  of  the  time  during  the  year  on 
drawings  and  general  office  work. 

The  valuable  assistance  of  all  these  gentlemen  is  cheerfully  acknowledged.  I  also 
beg  leave  to  refer  to  the  faithful  service  of  the  lock-keepers  and  lockmen  employed 
on  the  river  at  the  several  finished  works. 

Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

Aesistant  Engineer. 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineers, 


commercial  statistics. 

United  States  Engineer  Office, 
Charleston,  Kanawha  County,  W.  Va.,  August  30,  1887. 

Coal  shipped  from  mines  on  the  Great  Kanawha  River  below  Kanawha  Falls,  and  other  sta- 
tistics relating  to  the  coal  business  for  the  several  years  named. 


Year. 

Shipments 
by  river. 

Shipmenta 
by  rail- 
road. 

Total 
shipment 

Mines 
in  opera- 
tion. 

Tow- 

boaUin 

nse. 

Coal- 
barges  in 
use. 

1875 

BusheU. 

4, 048, 300 

5, 024, 050 

5, 183, 650 

9,628,606 

15, 370, 458 

18,  421. 084 

17. 812, 323 

17, 861, 613 

23, 233, 374 

1         t. 
*6           125 
*6           50 
*7         m 

6        m 

13           155 
12            72 
12....,J17 
13, 953, 745 
19,160,896 

BushsU 
9,841,225 
11, 633, 700 
12. 942, 450 
16, 260. 356 
28, 660, 713 
30, 480, 256 
30,784,540 
81,  K15. 358 
42, 394, 270 

No. 
8 
10 
10 
13 
26 
28 
32 
86 
37 

No. 
5 
5 
6 
6 
14 
14 
22 
24 

No. 
fl50 

1876 

1877 

Tear  ending  Jane  80, 1831 

Year  endin  fir  June  1.1883 

430 

Year  ending  June  1, 1884 

Year  ending  Jane  1, 1885 

Year  endiDg  June  1, 1886 

854 

Year  ending  June  1, 1887 

*  The  shipments  by  railroad  for  the  first  three  years  given,  viz,  1875,  1876,  1877,  inclnde  the  New 
Biver  mines  above  Kanawha  Falls. 
tAbont.  • 


Respectfully  submitted. 


Col.  Wm.  p.  Craighill, 

Corps  of  Engineers  U.  S.  A. 


A.  M.  Scott, 
Assistant  Eng\ 
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BXTRACT  FROM  A  REPORT  ON  THK  "  COMMERCIAL  VALUE  OF  THE  IMPROVEMEKT  OF 
THE  GREAT  KANAWHA  RIVER,"  MADE  TO  COLONEL  WILLIAM  P.  CRAIOHILL,  CORPS 
OF  ENGINEERS,   BY  MR.   A.   M.   SCOTT,  RESIDENT  ENGINEER,  JANUARY  25,   1886. 

In  connectiou  with  the  table  showing  the  coal  bnsineas  the  following  explanation 
is  given  to  show  more  clearly  the  decided  effect  on  commerce  of  the  locks  and  dams 
already  built.  In  1880,  when  the  first  locks  and  dams  (Nos.  4  and  5)  were  completed, 
there  were  but  two  mines  worthy  of  notice  above  the  present  site  of  No.  5  shipping 
by  river,  and  they  were  doing  but  little,  shipping  altogether  not  to  exceed  200.000 
bushels  per  year.  -  There  are  now  eighteen  mines  above  No.  5  shipping  by  river. 
The  output  of  these  eighteen  mines  by  river  for  the  last  year  was  nearly  or  quite 
12,000,000  bushels  (11.905,055),  as  shown  by  our  records. 

From  this  it  appears  that  almost  all  of  the  increase  in  the  shipments  by  river  shown 
by  the  table  (from  5,183,650  bushels  in  1877  to  17,861,613  bushels  in  1886)  comes  from 
the  improved  part  of  the  river. 

•  ••••»• 

Above  the  present  site  of  Lock  No.  3  (Paint  Creek)  there  had  been  some  attempts 
to  ship  coal  by  river,  but  this  had  been  entirely  abandoned,  owing  to  the  risks  and  un- 
certainties of  navigation,  before  the  slackwater  improvement  began.  There  are  now 
six  mines  shipping  by  river  above  No.  3.  Above  Lock  No.  2  there  are  at  least  eleven 
additional  mines  now  in  operation,  shipping  only  by  railroad  that  will  begin  by  river 
as  soon  as  No.  2  is  finished.  Some  of  these  operators  have  already  built  tipples  at  the 
river  in  anticipation  of  the  completion  of  this  lock  and  dam. 


THE  EFFECT  OF  THE  WORK  THUS  FAR  EXECUTED  ON  THE  RATES  OF  FREIGHT. 

Towing  rates. — ^The  rates  for  towing  coal  from  the  Great  Kanawha  River  have  been 
materially  lowered  within  the  last  few  years,  and,  although  the  locks  and  dams  have 
contributed  materially  to  bring  about  this  reduction,  thoy  cannot  be  regarded  as  the 
direct  cause  of  it. 

Above  No.  5>  as  already  shown,  there  was  but  little  coaL  shipped  before  the  locks 
were  built,  and  the  rat.es  of  towing,  so  far  as  any  comparison  with  former  prices  is 
concerned,  can  only  be  taken  from  the  Charleston  pool.  The  present  rate  from  Charles- 
ton pool  to  Cincinnati  may  fairly  be  taken  at  1  cent  per  bushel  (25  cents  per  ton), 
which  includes  the  return  of  the  empty  barges.  This  is  a  reduction  of  about  one-th  ird, 
or  from  1^  cents  per  bushel  (37^  cents  per  ton),  within  the  last  five  or  six  yearn.  The 
rates  to  Louisville  and  other  points  on  the  Ohio  have  been  correspondingly  reduced. 

The  direct  cause  of  this  reduction  in  towing  rates  is  the  increased  number  and  com- 
petition among  tow-boats,  but  the  locks  and  dams  have  no  doubt  contributed  mate- 
rially to  bring  about  the  competition  by  increasing  the  output  of  coal  and  encoura- 
giug  the  building  and  purchase  of  tow-boats. 

THE  EFFECT  ON  COMPETING  ROUTES  OF  TRANSPORTATION. 

The  only  competing  route  above  Charleston  is  the  Chesapeake  and  Ohio  (now  the 
Newport  News  and  ^iississippi  Valley  Company)  Railroad,  and  although  the  locks  and 
dams  in  the  upper  river  have  no  doubt  had  controlling  effect  on  local  rates,  the  re- 
sults in  this  have  not  been  important.  The  local  freight  is  carried  almost  entirely  by 
boats. 

Not  considering  the  checking  or  controlling  effect  of  river  navigation  on  railroads, 
which  in  the  case  of  the  Great  Kanawha  (particularly  in  connection  with  the  Ohio 
River)  is  of  the  greatest  importance,  it  may  almost  be  said,  in  a  narrow  sense,  that 
the  completed  improvement  of  the  Great  Kanawha  will  not  directly  affect  the  freight 
charges  by  rail,  from  the  fact  that  the  railroads  do  not  and  never  can  compete  with 
the  river  m  carrying  freight.  This  is  particularly  true  in  reference  to  the  main  in- 
terest of  the  valley,  namely,  coal.  The  rates  for  towing  by  river  are  so  much  below 
what  It  is  possible  for  the  railroads  to  carry  that  the  coal  business  of  the  roacls  is 
necessarily  confined  almost  entirely  to  inland  points. 

RATES  BT  RAIL  AND  RIVER. 

In  this  connection  a  comparison  of  the  rates  on  coal  by  rail  and  river  will  be  inter- 
esting. 

By  river. — The  distance  from  Charleston  to  Cincinnati  by  river  is  263  miles.  The 
charge  for  towing  to  Cincinnati,  as  stated  before,  is  1  cent  per  bushel,  or  25  cects  for 
2,000  pounds.  This  covers  the  return  of  the  empty  barge.  Operators  who  hire 
barges  pay  about  a  half  a  cent  a  bushel  barge  rent.    The  total  additional  expense, 
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inoluding  the  oare  of  bargee,  pumping,  wharfage,  Udm,  etc.,  may  he  taken  at  a 
quarter  of  a  cent  a  bushel,  making  a  total  charge  to  Cincinnati  of  If  cents  per  buahel, 
or  43f  ceutt)  per  ton  of  2,000  pounds.  (This  is  very  nearly  one-sixth  of  a  cent  per 
ton  per  mile.  For  longer  distances,  to  points  on  the  Ohio  and  Mississippi  below  Cin- 
cinnati, the  rates  per  mile  are  much  less  than  this.)  This  rate,  it  will  be  noticed,  is 
for  operators  who  hire  everything,  and  includes,  of  course,  a  profit  on  barges  and 
towing.  For  operators  who  own  their  own  barges  and  tow-boats,  as  sevenu  of  the 
largest  shippers  do,  the  total  cost,  including  wear  and  tear,  of  taking  a  ton  of  coal 
to  Cincinnati  is  estimated  at  about  28  cents  per  ton,  This,  it  will  also  be  remembered, 
embraces  5b  miles  of  the  present  inferior  and  expensive  navigation  (as  compared  with 
the  proposed  slackwater)  in  the  Great  Kanawha. 

By  railrocLd. — The  rate  on  coal  to  Kanawha  operators  during  the  past  season,  to 
Winchester,  Ky.,  and  other  points  on  the  Kentucky  Central  Railroad  between  Win- 
chester and  Covington,  has  been  |2.70  per  ton  of  2,000  pounds.  To  Coving^n  |2. 
The  distance  from  Charleston  to  Winchester  is  171  miles,  to  Coving^n  266  miles. 

The  rate  to  Lexington,  Ky.  (190  miles),  when  the  Chesapeake  and  Ohio  comes  in 
competition  with  the  Cincinnati  Southern,  is  $1.82  for  2,000  pounds. 

PROSPECTIVE    ADVANTAQR8    TO    COMMERCE    AND    BRNKFIT    TO    THE    COMMUNITY  BY 
COMPLETION  OF  THE  PROPOSED  IMPROVEMENT. 

The  advantages  t<o  result  from  the  completion  of  the  slackwater  improvement,  not 
alone  to  the  Kanawha  Valley  but  to  the  entire  region  of  the  Lower  Ohio  and  Missis- 
sippi, in  the  interest  of  cheap  coal  are  obvious  and  of  great  importance.  A  brief  pres- 
entation of  two  leading  facts  will  make  this  plain  : 

(1)  It  will  increase  materially,  nearly  doubling  the  time  when  coal  can  be  shipped. 

The  following  is  compiled  from  daily  gauge  records  kept  at  Charleston  and  Point 
Pleasant  (the  mouth  of  the  Great  Kanawha)  under  your  direction.  It  shows  the  num- 
ber of  days  in  each  year  that  there  was  6  feet  or  more  water  for  navigation  from 
Charleston  down  and  from  Point  Pleasant  down,  the  Charleston  gauge  reading  the 
available  water  for  navigation  in  the  Kanawha  below,  that  at  Point  Pleasant  the 
available  water  in  the  Ohio  below :. 


Year. 

Days 

Chftrleaton 

gaaRoread 

6  feet  or 

more. 

Days  Point 
PfeaeaDt 

Raueoread 

6  feet  or 

more. 

Year. 

Days 

Charleston 

guage  read 

6  feet  or 

more. 

Days  Point 
Pleasant 

gaueerwid 

6  feet  or 

more. 

1879 

164 
94 
126 
184 

138 

235 
207 
215 
271 
294 

1885* 

82 
161 

231 

1880 

1886 

287 

1881 

Average 

1882  !!!!.!*!  l!I*"l!!m?!! 

130 

248ft 

1883 

*  The  record  was  not  kept  at  Point  Pleasant  dnring  part  of  1884. 

This  shows  that  there  are  on  the  average  considerably  over  one  hundred  days  more 
during  the  year  when  coal  can  be  shipped  down  the  Ohio  from  Point  Pleasant  by  open 
navigation  than  from  the  Great  Kanawha.  It  also  shows  the  shipping  season  to  be 
much  more  uniform  on  this  part  of  the  Ohio  than  on  the  Kanawha. 

r2)  The  completed  slackwater  improvement  will  practically  pat  the  Kanawha  coal- 
field much  nearer  market.  Owing  to  the  narrowness  (coniparea  with  the  Lower  Ohio) 
of  the  Great  Kanawha  and  the  contour  and  character  of  the  stream,  the  coal  tows  are 
never  more  than  one-third  the  size  of  those  taken  in  the  Ohio  from  Point  Pleasant 
down.  Up  to  about  7^  feet,  or  ''dug  chute"  stages,  in  the  Kanawha  the  tows  con- 
sist of  about  4  barges.  On  a  corresponding  stage  in  the  Ohio  12  barges  would  be 
taken  from  the  Point.  Above  1\  feet,  or  on  bar  stages,  the  tow-boats  m  the  Kana- 
wha usually  take  from  6  to  8  barges  from  the  Charleston  pool,  while  the  same  tow- 
boat,  on  a  corresponding  Ohio  stage,  will  easily  take  from  18  to  24  from  Point  Pleas- 
ant. The  consequence  is  it  always  takes  three  full  days,  and  often  more,  from  the 
time  a  rise  begins,  provided  the  rise  lasts  so  long,  to  get  a  tow  ready  to  start  from 
the  month  of  the  river.  It  very  often  happens,  too,  that  the  Kanawha  rise  will  '*  ran 
out "  before  the  tow  is  made  up. 

This  ** doubling"  in  the  Kanawha  to  get  a  tow  ready  to  start  firom  the  mouth  rep- 
resents, in  both  time  and  expense,  fully  300  miles  distance  with  fiill  tows  in  the  Ohio 
River.  After  the  slackwater  is  confpleted  the  greater  part  of  the  ooal  will  nndonbt- 
edly  be  dropped  down  to  the  mouth  of  the  river  in  low  stages  about  as  loaded  (and 
with  smaller  tow-boats  and  at  less  expense  than  at  present),  and  be  ready  to  start 


Digitized  by 


Google 


APPENDIX   EE — ^REPORT   OF   COLONEL    CRAiaHILL.        1923 

down  the  Ohio  whenever  the  water  in  th«it  river  will  admit.  In  short,  it  appears 
that  the  completion  of  this  improvement  will  not  only  nearly,  or  qnite^donhle  the 
season  for  shipping  Kanawha  cjal,  but  that  it  will,  in  effect,  place  the  Great  Kanawha- 
coal-field  abont  300  miles  nearer  to  the  markets  of  the  Lower  Ohio  and  Mississippi 
valleys. 

The  locks  and  dams  will  be  of  great  advantage,  too,  in  the  coal  business,  in  afford- 
ing reliable  navigation  for  the  return  of  empty  barges.  This  is  now,  in  low  stages^ 
a  source  of  much  trouble  and  delay  to  the  mines. 


FRBIQHT  AND  PASSENGER  STEAMERS. 

The  following  information,  collected  since  your  instraotions  of  November  10  were 
received,  in  reference  to  the  number  and  business  of  the  Great  Kanawha  packet-boats 
— ^freight  and  passengers — is  also  submitted : 

Number  of  packets  in  the  trade  in — 

1875 6 

18S0.^ 6 

18S6 10 

The  Great  Kanawha  packets  have  handled  in  the  Kanawha  trade  during  the 
twelve  months  ending  December  1,  18S3,  about  4l,00i)  tons  of  miscellaneous  freight, 
mostly  merchandise,  farm  produce,  and  the  like.  They  have  carried  within  the 
same  time,  as  appears  from  their  books,  59,3i>5  passengers. 

While  coal  is,  of  course,  much  the  most  important  int>ercst,  the  benefits  of  the  com- 
pleted improvement  to  the  general  freight  and  passenger  business  should  not  be 
overlooked.  This  trade  (as  appears  from  statistics  given)  is  already  of  considerable 
importance.  In  addition  to  local  packets,  to  some  of  which  special  reference  has 
been  made,  there  are  four  good  steamers  running  regularly,  except  wheu  prevented 
by  low  water,  between  the  Upper  Great  Kanawha  and  points  on  the  Ohio.  One  of 
them  runs  to  Cincinnati,  and  one  to  Pittsburgh.  Both  of  these  are  handsome,  well- 
managed  packets,  of  about  300  tons  burden,  and  fitted  up  for  abont  70  passengers. 
They  carry  a  great  deal  of  freight  and  at  low  rates.  The  rates  from  Cincinuati  to 
Charleston  (263  miles)  on  general  freight,  as  merchandise,  etc.,  are  from  10  to  15  cents 
per  100;  from  Pittsburgh  r320  miles),  about  15  and  20  cents  per  100.  The  other  two 
steamers  in  the  trade  to  the  Ohio  run  t.o  points  near  the  mouth  of  the  Great  Kana- 
wha— Gallipolis,  Pomeroy,  etc.  They  make  daily  trips,  carryi ug  a  good  deal  of 
freight  and  considerable  many  passengers.  The  reliable  navigation  to  result  from  a 
completion  of  the  locks  and  dams  will,  undoubtedly,  encourage  and  develop  very 
mnch  tliis  general  steamboat  trade,  and  inure  to  the  material  benefit  of  important 
enterprises  and  a  large  and  increasing  community. 


£  £  2. 
IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINU. 

For  want  of  funds  nothing  was  done  in  the  jnaar  ending  Jane  30, 1886. 
The  river  and  harbor  act  of  August  5, 1886,  contained  an  appropriation 
of  $1,500.  When  it  became  available  the  season  was  too  far  advanced 
for  its  economical  expenditure  in  1886. 

This  river  has  been  obstructed  by  mill-dams,  etc.,  and  it  has  been  con- 
sidered they  should  be  removed  if  the  improvement  were  to  be  contin- 
ued by  the  United  States.  The  legislature  of  West  Virginia  passed  the 
following  law  in  February  1887  : 

Chafteb  46.~An  Act  to  provide  for  the  removal  of  mill-dams  and  all  other  dama  in  Blk  River,  of  this 
State,  from  the  Webster  Coanty  line  to  the  month  of  said  river,  and  in  the  G-uyandotte  River  below 
the  Wyoming  Coanty  line. 

Be  it  enacted  by  the  legislature  of  West  Virginia,  1.  That  all  mill-dams  and  other  dams 
iu  Elk  River,  of  this  State,  between  the  mouth  of  said  river  and  the  Webster  Coanty 
line,  and  in  the  Guyandotte  River  below  the  Wyoming  County  line,  which  obstruct, 
impede,  or  interfere  with  navigation  or  floatage  of  boats  or  lamber,  shall  be  deemed 
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pablic  nuLsauces,  whether  established  under  order  of  any  court  or  act  of  the  legisla* 
ture,  and  the  owners  or  occupiers  of  them  may  be  jointly  or  separately  indicted  for 
maintaining  the  same,  and  on  conviction,  besides  judgment  of  fine  or  imprisonment, 
or  both,  which  the  court  may  inflict,  judgment  shall  be  rendered  that  such  dam  be 
abated,  and  the  court  shall  cause  such  Judgment  of  abatement  to  be  executed. 

2.  A  suit  in  ec^uity  as  for  a  public  nuisance  may  be  maintained  against  the  owners 
and  occupiers  ot  such  dam  by  any  person  prejudiced  by  the  uiainteuanceof  such  dam 
for  its  abatement,  and  upon  its  being  found  to  be  such  nuisance,  decree  shall  be  ren- 
dered for  its  abatement  and  a  civil  action  as  far  as  public  nuisance  may  be  maintained 
against  such  owners  or  occupiers  by  anyone  injured,  for  damages  resulting  from  such 
dam,  and  if  in  such  action  it  be  found  that  such  dam  is  such  nuisance,  in  addition  to 
the  judgment  for  damages  and  costs  further  judgment  may  be  rendered  that  such  dam 
may  be  abated,  and  the  court  shall  cause  the  same  to  be  executed. 

3.  It  shall  be  no  defense  against  such  indictment,  suit  in  equiiv,  or  civil  action  if 
such  dam  do  obstruct,  impede,  or  prejudice  such  navigation  or  foatage  that  it  was 
erected  under  order  of  court  or  act  of  the  legislature. 

Approved  February  24,  1887. 

Up  to  the  end  of  the  fiscal  year  operations  had  not  been  resumed,  and 
it  is  not  likely  they  will  be  in  1887  unless  under  special  circumstances. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 |1, 500. 00 

rJuly  1. 1887,  amount  available 1,500.00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      3, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCE  OF  ELK  RIVER,   WEST  VIRGINIA. 

The  following  information  is  from  a  reliable  source.    The  main  business  is  that  ia 
timber : 

Table  showing  statistics  in  reference  to  the  timber  business  of  Elk  RiveVj  W^st  Virginia. 


Years. 


Saw-mills 
Id  opera- 
tion. 


1881 
1882. 
1883 
1884 
1885 
1886 


Laraber, 

1,000  feet, 

B.  M. 


5, 200, 000 
5,  975,  000 
5, 100, 000 


Oak 

staves. 


898,834 
1,222,500 
1, 433, 750 


«15,361,808   1,845,000 


Railroad 
Ues. 


100,000 
125,000 
150,000 
250,000 


*  It  should  be  noted  that  a  considerable  part  of  the  increase  in  Inmber  in  1886,  iriven  above,  was  due 
to  the  fact  that  it  was  a  good  year  for  "head  rises."  There  were  more  ''log-tides'*  from  the  head- 
waters in  1886  than  on  several  years  previoas. 

In  view  of  the  great  quantities  of  fine  timber  on  this  stream,  particularly  on  its 
upper  waters,  and  the  interest  being  taken  in  getting  it  out,  it  is  evident  that  the 
business  is  now  only  in  its  infancy,  and  that  the  production  in  all  its  branches  is 
going  to  increase  rapidly  and  be  important  for  many  years. 

In  regard  to  the  kinds  of  Inmber  from  Elk,  about  one-half  of  it  is  poplar,  the  re- 
mainder being  mostly  oak,  ash,  and  walnut.    About  8  per  cent,  of  all  is  walnut. 

For  a  distance  of  20  miles  from  the  mouth  (to  Big  Sandy  Creek)  freight  is  mostly 
carried  in  small  flat-bottomed  covered  boats.  Small  steamers  'also  run  up  as  far  aus 
Big  Sandy  frequently  in  good  stages  of  water,  carrying  freight  and  passengers,  aad 
towing  stave,  tie,  and  lumber  barges. 

Above  Big  Sandy  and  as  far  up  as  Braxton  Conrt-House  (100  miles  from  the  mouth, 
of  the  river)  freight  is  carried  in  large  canoes  or  dug-outs. 
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EE3. 

IMPROVEMENT  OF  NEW  RIVER  FROM  THE  MOUTH  OF  WILSON,  IN  GRAY- 
SON COUNTY,  VIRGINIA,  TO  THE  MOUTH  OF  GREENBRIER,  IN  WEST 
VIRGINIA. 

After  a  suspeusion  of  operations  for  some  years  for  want  of  funds 
an  appropriation  of  $10,000  vas  made  Augnst  5, 1886,  applicable,  how- 
ever, only  to  the  portion  of  the  river  above  the  lead  mines. 

Doubt  having  arisen  in  view  of  the  changed  condition  of  affairs  on 
and  near  the  river  as  to  the  propriety  of  expending  this  appropriation 
at  once,  a  special  report  was  made  to  the  Chief  of  Engineers  May  19, 
1887,  as  follows: 

Referring  to  my  request  of  April  8,  approved  April  13,  for  aathority  to  have  a  re- 
connaiBsaQce  made  of  New  River,  Virginia,  above  toe  lead  mines  in  Wytbe  County,  I 
have  the  honor  to  state  that  I  employed  for  that  purpose  Mr.  W.  Proctor  Smith,  for- 
merly of  the  Corps  of  Topographical  Engineers,  who  had  made  a  survey  of  that  part 
of  tne  river  in  1878.  His  report  of  the  survey  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1879,  part  1,  pages  53S-545. 

Previously  an  exam t nation  of  the  same  portion  of  the  river  had  been  made  by  Mr. 
S.  T.  Abert,  whose  report,[dat«d  February  7,  1875,  is  in  print  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1875,  part  2,  pages  13^-139. 

Both  of  the  reports  referred  to  give  much  important  information  concerning  the 
part  of  the  riyer  to  which  they  relate.  The  former  contains  three  estimates  for  the 
improvement  of  this  stretch  of  the  river  of  62  miles  as  follows : 

(1)  For  a  2-foot,  navigation  for  push  boats  60  feet  long,  7  feet  wide,  and  car- 
rying about  6  tons,  with  a  channel  notless  than  30  feet  wide,  with  track- 
ing and  towing  paths  at  the  faUs  and  rapids $115,000 

(2)  For  a  steamboat  navigation,  with  a  channel  90  feet  wide  and  not  less 
than  3  leer,  deep,  with  a  grade  always  less  than  1  in  400,  including  28 

locks  and  dams 1,200«000 

(3)  For  a  5- foot  stream  navigation 1,600,000 

Colonel  Smith  has  lately  inspected  the  upper  river  and  submits  a  report,  dated  May 
18,  of  which  a  copy  is  herewith. 

Reference  is  requested  to  what  was  printed  concerning  New  River  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1886,  which  need  not  be  now  repeated. 

Up  to  July  1,  1886,  the  money  available  for  the  upper  portion  ^of  the  river  had 
amounted  to  $10,000,  of  which  there  had  been  expended  $9,533.43,  leaving  a  balance 
of  $466.57. 

In  the  law  of  August,  1886,  there  was  a  new  appropriation  of  $10,000. 

The  season  for  work  in  the  river  in  that  section  is  short  and  it  was  too  late  to  make 
economical  beginning  after  August,  1886. 

For  reasons  often  mentioned  in  annual  and  special  reports,  no  attempt  has  been 
made  to  give  a  continuous  navigation  of  the  New  River  (which  rises  near  the  line 
between  North  Carolina  and  Virginia,  runs  nearly  north,  receiving  many  tributaries) 
to  Hinton,  on  the  Chesapeake  and  Ohio  Railroad,  where  the  Greenbrier  empties  into 
it.  A  short  distance  above  the  Falls  of  the  Great  Kanawha  River  it  unites  with  the 
Gauley  to  form  the  Great  Kanawha  River.  The  part  of  the  river  below  Hinton  is  in- 
capable of  being  navigable  except  at  very  great  expense,  and  by  resorting  in  some 
places  to  side  canals.  The  Chesapeake  and  Ohio  Railroad,  now  become  a  trunk  line, 
IS  built  upon  the  bank  of  the  river  below  Hinton. 

The  portion  of  the  river  from  the  northern  border  of  North  Carolina  to  Hinton 
flows  through  a  very  picturesque  country,  sparsely  populated,  but  contaiomg  a  great 
and  varied  store  of  useful  minerals,  in  some  parts  covered  with  large  tracte  of  valu- 
able timber,  in  others  admirably  adapted  to  agriculture  and  grazing.  The  most 
serious  obstacle  to  a  continuous  navigation  of  tlie  river  above  Hinton  is  Foster's 
Falls,  which  isolate  the  lead  mines  section  from  that  immediately  below. 

Estimates  for  the  improvement  of  the  river  above  Hinton  to  the  lead  mines  have 
been  given  in  previous  reports.  These  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1873,  pages  842-854. 

As  Congress  has  never  given  such  a  sum  of  money  as  would  justify  the  proper  be- 
ginning of  a  connected  project  for  a  continuous  navigation  from  the  North  Carolina 
border  to  Hinton,  the  effort  has  been  to  apply  such  funds  as  were  supplied  in  ameli- 
orating the  condition  of  the  river  and  facilitating  its  use  as  a  means  of  enabling  the 
people  to  carry  their  salable  products  to  the  railroads  which  were  in  connection 
with  the  great  markets  of  the  Atlantic  and  the  valley  of  the  Mississippi.     In  carry- 
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ing  oat  this  idea,  there  has  been  speut  in  the  past  ten  years  the  sum  of  $58,000  in  im- 
proving the  portion  of  the  river  in  the  vicinity  of  New  River  Bridge,  which  is  the 
point  of  intersection  with  the  Norfolk  and  Western  Railroad.  The  sum  of  $34^000 
has  been  similarly  speut  on  the  portion  of  the  river  called  the  lower  or  Qreenbrier 
section,  which  reaches  the  Chesapeake  and  Ohio  Railroad  at  Hinton. 

The  question  now  is  as  to  the  best  use  to  be  made  of  the  late  appropriation  of 
$10,000,  which  by  the  terms  of  the  law  can  only  be  spent  above  the  lead  mines.  As 
it  is  not  likely  Congress  will  in  the  near  future  snpplv  the  money  necessary  to  make 
Foster's  Falls  passable  and  thus  connect  the  upper  aua  middle  sections,  it  is  supposed 
the  same  policy  should  continue  of  partial  improvement  in  connection  with  the  rail- 
roads. While  there  is  much  development  in  progress  and  more  in  prospect  for  the 
country  on  and  near  this  upper  section,  yet  the  recent  examinations  of  Colonei  Smith 
seem  to  indicate  that  while  the  rafting  of  timber  would  be facili.tated  by  spending 
the  available  $10,000  in  the  method  suggested  by  him,  that  kind  of  navigation  is  al- 
ready practicable,  and  the  expenditure  of  the  money  would  not  be  advantageous  to 
any  important  extent  to  navigation  by  push-boats.  Under  all  the  circnmstances  it 
seems  unnocessary  to  spend  $10,000  on  the  upper  New  River  in  1887,  and  it  is  accord- 
ingly recommended  that  the  money  beheld  in  i*eserve. 

The  recommeudation  to  refrain  from  expending  the  money  was  ap- 
pn»ved.  It  may  be  added  that  the  improvement  of  New  River  above 
the  point  to  which  it  has  now  been  carried  would  be  quite  expensive, 
requiring  a  very  heavy  excavation  of  rock.  It  would  be  a  very  un- 
economical proceeding  \o  spend  the  available  appropriation  in  view  of 
the  ver3"  small  benefit  it  would  cause.  It  does  not  revert  to  the  Treas- 
ury at  present. 

Precise  statistics  could  not  be  obtained  for  the  last  fiscal  year  for  the  reason  that,  no 
work  having  been  in  progress,  there  has  been  no  one  to  collect  them  from  the  indi- 
vidual owners  of  the  bateaux,  that  alone  are  employed  in  the  navigation  of  the 
river. 

Money  statement 

July  1,  1886,  amount  available $466.57 

Amount  appropriated  by  act  approved  August  5, 1886 10,000. 00 

10,466.57 
July  1,  1887,  amoput  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 244.28 

July  1,  1887,  amount  available 10,222.29 

Amount  (estimated)  required  for  completion  of  existing  project 159, 000. 00 

Amount  that  can  be  profitably  expended  on  lower  river  in  fiscal  year  end- 
ing JoneSO,  1889 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPOBT  OF  MR.   WILLIAM  PROCTOR  SMITH,   ASSISTANT  KNOINBBR. 

Baltimore,  Md.,  May  18,  1887. 

Sir:  In  compliance  with  yon r  instructions  to  examine  the  resources  and  commerce 
of  the  section  of  country  in  Virginia  through  which  New  Biver  runs,  between  the 
mouth  of  Wilson  Creek  and  the  lead  mines,  a  distance  of  62  miles^  to  ascertain 
whether  they  would  warrant  the  expenditure  of  the  $10,000  appropriated  by  Con- 
gress in  Aufl^ust,  1886,  I  have  the  honor  to  report  that  ou  Monday,  April  25,  I  went 
to  Wythevule,  Va.,  and  thence  to  Ivanhoe  Furnace,  in  Wythe  County,  on  New  Biver, 
2.6  miles  above  the  lead  mines. 

Making  the  furnace  my  starting  point,  I  examined  the  country  by  making  fre- 
quent horse-back  trips,  and  find  aa  follows :  That  in  1885-'86  a  branch  railroad  was 
built  from  Martin's  Station  (now  Pulaski  City),  on  the  Norfolk  and  Western  Bailroad, 
to  a  point  on  the  river  23  mues  above  New  Biver  Bridge,  and  about  the  same  distance 
by  rail ;  thence  th^  road  was  continued  up  to  Fosters  Falls  (6  miles  below  the  lead 
mines)  when  it  stopped.     Much  work  was  also  done  on  this  road  between  Footer's 
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Falls  and  Ivanhoe  Famace,  which  is  to  be  resnined  at  once  and  completed  this  fall, 
ivanhoe  Fnmace  is  2  miles  above  the  month  of  Cripple  Creek,  np  which  the  railroad 
is  to  mn,  and  is  now  called  by  its  name. 

This  road  is  bnilt  principally  to  get  at  the  iron,  lead,  zinc,  copper,  and  other  metals 
in  this  section.    The  charcoal  furnaces  are  to  be  changed  to  coke. 

Abundance  of  timber;  oak,  black,  white,  and  red;  pine,  white,  and  yellow;  and 
hemlock,  poplar^  lyoQ)  and  chestnut.  Some  of  this  is  found  at  Crooked  Creek,  but  the 
forests  f^et  heavier  at  and  above  the  mouth  of  Chestnut  Creek,  Smiles  above  Ivanhoe 
Furnace :  thence  the  timber  continues  all  the  way  up  the  stream  and  in  larse  quan- 
tities in  Alleghany,  Ashe,  and  Watauga  counties,  North  Carolina.  The  Carroll  County 
Mineral  Company  owns  450  acres  on  Crooked  Creek,  4  miles  up ;  and  730  acres  on 
Chestnut  Creek,  5  miles  up,  which  comes  to  within  1^  miles  of  the  river  at  Bison's, 
10.8  miles  above  the  furnace ;  this  property  is  full  of  black  oxide  and  sulphate  of  cop- 
per and  some  iron. 

The  great  magnetic  vein  of  iron  ore  which  runs  through  the  country  crosses  the 
river  here,  and  is  now  being  developed,  as  it  is  also  2  miles  above.  Further  np  the 
stream  there  is  plenty  of  copper ;  in  fact  minerals  and  timber  abound  beyond  the  usual 
amount  found  in  any  section  of  the  same  dimensions. 

As  regards  the  commerce  proper  of  this  section,  I  may  say  that  through  the  mount- 
ains there  is  little  else  for  transportation  than  timber  and  minerals ;  food  supplies 
have  frequently  to  be  brought  thore. 

Above  the  mountains  the  people  raise  some  little  more  breadstuffs  than  they  use, 
which  are  sold  into  North  Carolina,  off  the  river.  Horses,  stock  cattle,  and  sheep 
are  raised  in  very  cousiderablo  quantities,  but  of  course  they  are  driven  to  market 
and  do  not  affect  the  water  route. 

Considerable  developments  are  being  made,  and  mineral  lands  are  much  sought 
after  and  readily  bought  and  sold. 

The  Cripple  Creek  Railroad  Company  is  putting  up  a  new  iron  furnace  on  Reed 
Island  Creek,  also  one  at  Foster's  Fails. 

Ivanhoe  Fnmace  is  soon  to  be  changed  from  charcoal  to  coke,  and  so  are  several 
others  further  up  the  creek. 

A  survey  of  the  portion  of  the  river  under  consideration  was  made  under  your  di- 
rection in  September,  1878,  a  report  of  which  will  be  found  in  the  Report  of  the  Chief 
of  Engineers  U.  8.  Army,  for  1879,  Appendix  F,  commencing  at  page  539,  to  which 
yon  are  respectfully  referred,  for  it  gives  in  detail  much  information  with  regard  to 
the  resources  of  this  country. 

From  the  above  showing  it  will  bo  seen  that  in  timber  and  minerals  the  country 
abounds.  The  question  now  arises,  can  they  be  carried  down  the  river  through  the 
channel,  as  it  is  now  being  made  t  The  sum  of  $10,000  has  already  been  expended, 
producing  a  channel  20  feet  wide  and  2  feet  deep,  at  ordinary  summer  water,  to  within 
400  feet  of  Fowler's  Ferry,  6\  miles  above  the  lead  mines  and  .^.65  jniles  above  Ivan-  - 
hoe  Furnace. 

The  distance  in  given  from  the  fnmace,  for  it  in  the  future  must  be  the  initial  point 
of  this  work,  if  the  plan  of  making  the  improvement  tributary  to  the  railroads  run- 
ning along  the  banks  of  the  river  and  crossing  the  same  is  to  be  adhered  to. 

The  grades  being  heavy  and  obstructions  numerous,  it  was  decided  to  make  the 
channel  only  20  feet  wide,  in  order  that  the  small  appropriations  might  be  made  as 
useful  as  possible.  This  width,  however,  does  not  permit  walls  being  built  along 
which  the  boatmen  could  move  and  pull  their  boats.  The  ouirent  and  natural  chan- 
nel, for  the  same  reason,  had  to  be  followed,  which  makes  the  new  channel  very  much 
curved  in  many  places  and  somewhat  difficult  t.o  navigate. 

With  an  appropriation  of  $6,000  the  channel  as  now  made  to  Foster's  Ferry,  6^ 
miles,  could  be  widened  to  40  feet  and  the  walls  referred  to  be  built  with  the  extra  • 
material,  and  by  an  increased  width  the  velocity  would  be  diminished,  thus  enabling 
boats  to  go  up  as  well  as  down,  which  is  now  very  difficult  and  rarely  attempted. 

This  width  of  40  feet  could  be  carried  up  the  stream  at  a  cost  about  double  that  of 
the  20-foot  channel.  The  boats  referred  to  are  60  feet  long,  7  feet  wide,  and  3  feet 
deep,  carrying  about  6  tons. 

With  regard  to  rafting  timber,  the  channel  can  be  left  as  it  now  is,  with  the  ex- 
ception of  straightening  two  ]>oints  in  Rogers's  and  cutting  off  two  bends  in  Wilkin- 
son's shoals ;  in  fact  a  contract  has  been  made  to  raft  heavy  oak  timber  down  this 
channel  in  its  incomplete  state  this  summer.  These  timbers  are  fbr  bridges  and  tres- 
tles on  the  Cripple  Creek  Railroad. 

It  is  thought  that  the  $10,000  now  under  consideration  will  make  such  a  channel 
as  far  as  Grayson  Sulphur  Springs,  6.8  miles  above  Ivanhoe  Furnace,  and  into  the 
timber  region  ;  anyhow  it  will  make  it  as  far  as  the  New  River  Mineral  Company's 
ferry  at  Cruoked  Creek,  5f  miles  above  the  initial  point, where  timber  can  be  hskd,  but 
not  in  such  quantities  as  higher  up  the  river. 

It  may  as  well  be  mentioned  here  that  the  hoavy  work  in  this  section  begins  at 
Rogers'  Shoals,  1.4  miles  above  Ivanhoe  Furnace,  and  continues  for  nearly  14  miles 
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throagh  the  monntains  (rivor  hills);  thence  to  the  moath  of  Wilson  Creek,  43  miles. 
With  the  exception  of  two  falls,  10  miles  below  the  stream  mentioned,  the  stream  can 
be  easily  and  cneaply  improved. 

A  map  (scale  6  miles  to  the  inch)  of  New  River  and  its  tributaries^  from  its  sources 
in  North  Carolina,  through  Virginia,  to  the  mouth  of  the  Greenbrier,  m  West  Virginia, 
showing  the  railroad  following  and  crossing  the  same,  accompanies  this.* 

A  project  for  the  expenditure  of  the  |10,000  last  appropriated  to  continne  the  im- 
provement for  the  purpose  of  making  a  channel  for  rafting  is  herewith  appended. 

Respectfully  submitted. 

WbI.  Proctor  Smith. 

Col.  WnxiAM  P.  Craighill, 

U.  S.  Engineers. 


PROJECT  FOR  THE  EXPENDITURE  OF  $10,000  APPROPRIATED  AUGUST  5,  1886,  FOR 
CONTINUING  THE  IMPROVEBfENT  OF  NEW  RIVER,  TIROINIA,  BETWEEN  THE  MOUTH 
OF  WILSON  AND  THE  LEAD  MINES  IN  WTTHE  COUNTY,  VIRGINIA. 

4  canoes,  at  $20 $80 

5  rock  boats,  at  |25 125 

1  skiff,  at  >25 26 

Tools,  tents,  lumber,  rope,  chain,  and  camp  outfit 450 

680 

ROGERS'  LEDGES. 

(1.4  miles  above  Ivanhoe  Fnmace.) 
To  straighten  channel  and  widen  curve  at  up^er  ledge 300 

WILKINSON'S  SHOALS  AND    LEDGES. 

(2.1  miles  above  Ivanhoe  Furnace.) 

To  widen  and  smooth  channel  at  forge  and  to  widen  at  curve  at  Fish  Trap ....      400 
To  finish  chiuinel  at  upper  end,  not  completed  in  1885 ^ 900 

EARLT'S  SHOALS. 

(4.4  miles  above  Ivanhoe  Furnace.) 

10  ledges,  flat  slate,  25  to  35  feet  wide  each ;  almost  continuous  cutting ;  liver 
broad;  length  about  300  feet ;  fall, 2.7  feet 1,800 

alley's  LEDGE. 

(4.9  miles  above  Ivanhoe  Furnace.) 

6  scattering  ledges,  about  25  feet  wide  each ;  fkll,  6.45  feet 450 

GULF  SHOALS. 

(5.6  miles  above  Ivanhoe  Furnace.) 

Between  one-half  and  three- fourths  mile  long ;  lower  part  very  rough ;  runs  be- 
tween hills  on  either  side ;  water  swift ;  consists  of  20  ledges  slate ;  sometimes 
as  many  as  3  in  a  group ;  fall,  12.54  feet — 10  feet  in  less  than  one-half  the  dis- 
tance  • 4,000 

CROOKED  CREEK  SHOALS. 

(5|  miles  above  Ivanhoe  Furnace.) 

5  ledges,  close  together ;  fall,  21i  feet 375 

*  Map  omitted.— W.  P.  C. 
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0RAT60N  spring's  LEDGES. 

(6.8  miles  above  Ivanhoe  Farnace.) 

Five-eighths  mile  in  length ;  fall,  8  feet ;  12  to  16  ledges,  10  to  25  feet  wide 
each /. $1,695 

10,000 

Rather  a  small  amoant  for  the  last  shoal,  but  some  money  may  be  saved  from  the 
others.  Early's  Shoal  has  l>een  estimated  at  much  less,  previously,  but  in  fact  it  is 
with  great  difflcnlty  one  can  cet  even  a  good  approximate  with  water  tolerably  high 
and  not  clear.  Rogers'  and  Wilkinson's  ledges  are  not  described,  as  they  have  been 
worked  throngh  and  described  lolly  in  reports  and  projects. 

In  view  of  the  difficulty  of  making  accurate  estimates  as  to  quantity  and  quality 
of  the  material  to  be  removed  on  which  to  ask  bids  for  contracts,  it  is  respectfully^ 
recommended  that  the  work  can  be  better  and  more  economically  carried  on  by  pro- 
curing the  labor  and  purchasing  the  materials  in  the  open  market. 


£  £4. 
PRELIMINARY  EXAMINATION  OP  COAL  RIVER,  WEST  VIRGINIA. 

United  States  Engineer  Office, 

Baltimore^  Md,^  January  28, 1887. 

Oeneral  :  Notice  was  received  October  4, 1886,  that  the  prelimiDary 
examination  of  Goal  Biver,  West  Virginia,  was  placed  in  my  charge^ 
and  an  estimate  of  funds  for  making  it  was  called  for.  It  was  October 
29  before  it  conld  be  known  how  much  money  was  available  for  this 
object.    The  amouut  was  very  small. 

A  reconnaissance  of  the  river  was  made  in  November,  1880,  by  Mr. 
Wm.  0.  Key  nolds,  as  it  was  impracticable  for  me  to  attend  to  that  duty 
in  person,  owing  to  the  pressure  of  others  of  greater  importance. 

The  original  name  of  this  river  was  Cole,  but  the  present  name  is  a 
very  appropriate  one. 

The  following  account  of  the  river  is  taken  from  the  report  of  Mr. 
Reynolds : 

Coal  River  empties  iuto  the  Great  Kanawha  Rtver  12  miles  helow  Charleston  and 
about  1  mile  above  the  located  site  of  Lock  and  Dam  No.  7  of  the  Kanawha  River  im- 
provement. Ascending  the  stream  from  its  mouth,  Coal  River  is  found  to  follow  a 
very  winding  course  among  low  lying  hills  for  12  miles,  then  assuming  a  line  of  more 
gracefnl  curves  until  a  point  is  reached  18  miles  up  where  the  river  divides  into  nearly 
equal  forks,  which  are  called,  respectively,  Big  and  Little  Coal  rivers. 

From  there  it  is  about  70  miles  to  the  heads  of  the  two  streams,  which  embrace  a 
water-shed  averaging  15  miles  in  width  or  over  1,000  square  miles  of  territory. 

With  the  exception  of  narrow  strips  of  bottom  land  bordering  the  rivers  and  larger 
creeks,  the  whole  area  is  covered  with  hills,  which  gradually  increase  in  height,  be- 
ginning at  the  forks  with  300  feet  and  risipg  to  a  height  near  the  heads  of  the  rivers 
of  1,200  feet  above  the  adjacent  valleys. 

The  soil  is  naturally  rich,  even  to  the  mountain  tops,  and  the  country  generally 
devoid  of  the  ruggedness  characteristic  of  the  majority  of  streams  in  this  section  of 
the  State. 

While  the  principal  pursuit  of  the  people  here  is  farming  for  self-support,  a  consid- 
erable business  has  been  carried  on  for  fifty  years  or  mpre  m  the  cuttiug  of  timber,  of 
which  their  rich  mountain  slopes  contain  the  greatest  abundaDce.  Recent  estimates 
place  the  amount  of  merchantable  timber  remaininj^  in  this  district  at  14,000  (B.  M.) 
feet  per  acre.  One-third  of  this  I  would  judge  tooe  poplar,  one-third  oak,  and  the 
rest  walnut,  hickory,  asi.,  etc.  But  the  lumber  business  languishes  now,  for  reasons 
which  I  will  endeavor  to  explain  further  along;  and  will  first  beg  to  call  your  atten- 
tion to  the  geological,  or  rather  mineralogical,  features  of  the  country. 
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Coal  River,  as  its  name  implies,  is  remarkably  blessed  in  the  abnndance  and  fice 
quality  of  its  coals.  The  monntains  embrace  above  water-level  that  portion  of  the 
coal  formation  lying  below  the  Pittsburgh  Seam  and  above  the  great  conglomerate 
rock,  a  vertical  distance  here  of  over  1,000  feet.  The  strata  lie  almost  horizontal,  rising 
but  little  faster  than  the  stream  as  we  ascend  the  valley,  allowing  vein  after  vein  of 
coal  to  appear  above  the  water-level,  until,  as  has  been  reported,  twenty  or  more  have 
been  counted  near  the  upper  waters.  The  coal  is  mostly  highly  bituminous;  yet 
some  of  the  lower  strata  seem  to  be  suitable  for  gas  and  perhaps  coking  purposes. 
But  the  principal  claim  of  this  field  for  excellency  above  all  others  is  in  the  quantity 
and  fine  quality  of  its  cannel  coal,  which  is  the  only  coal  that  has  ever  been  mined 
for  shipment  from  Coal  River;  and  a  history  of  the  enterprise  connected  with  the 
shipment  of  this  coal  bears  directly  upon  the  subject  of  river  improvement,  for  it  is 
in  consequence  of  the  abandoned  works  of  a  co-operating  navigation  company  that 
the  present  navigation  of  the  river  is  most  seriously  obstructe^i. 

The  Coal  River  Navigation  Company  procured  a  cbart-erfrora  the  State  of  Virginia 
March  17, 1849,  and  up  to  March  17, 185H,  the  State  paid  $96,000  on  her  stock  and  with 
this  sura  and  other  subscriptions  somewhat  exceeding  this  amount  the  company  had 
in  the  mean  time  constructed  eight  locks  and  dams  and  established  slackwater  navi- 
gation from  the  Kanawha  River  to  the  Peytona cannel  coalmines,  on  Big  Coal  River, 
a  distance  of  34  miles. 

The  shipment  of  coal  was  commenced  in  1657,  and  continued  until  1861,  when  the 
breaking  out  of  'the  war  put  a  stop  to  operations.  After  the  war  the  company  was 
revived,  December  23,  1865,  and  the  name  changed  to  Navigation  Company  of  Coal 
River,  the  works  were  put  in  repair  and  kept  up  until  1882,  when  they  were  abandoned. 
In  my  examination  of  Coal  River,  as  I  have  been  for  a  long  time  generally  familiar 
with  all  parts  of  the  stream,  and  was  in  possession  of  the  notes  of  a  survey  which  I 
conducted  three  years  ago  for  a  projected  railroad  itom  the  month  of  the  river  to 
Walnut  Gap  at  the  head  of  Little  Coal,  I  deemed  it  best  to  confine  my  labors  in  the 
field  to  the  condition  and  present  status  of  the  works  of  the  navigation  company  above 
mentioned. 

All  the  dams  from  Nos.  4  to  8,  inclusive,  were  found  broken  to  their  foundations 
and  ofierin^  no  obstruction  to  navigation,  but  Dams  2  and  3  are  still  kept  up  by 
parties  owning  flouriug  mills  located  at  these  points ;  also  Dam  No.  1,  near  the  month 
of  the  river,  is  kept  up  by  the  owners  of  a  steam  saw-mill  operating  there. 

The  looks,  which  were  simply  cribs  of  timber  and  stone,  are  utterly  decayed  and 
wrecked  at  all  the  dams. 

Lurabermeu  complain  of  these  obstructions  now  as  they  are  forced  to  turn  their 
logs,  etc.,  adrift  in  the  stream  and  risk  the  chances  of  securing  them  again  at  some 

Soint  below  these  dams,  and,  as  a  high  tide  is  required  to  float  the  timbers  over  the 
ams,  the  rapidity  of  the  current  is  then  so  great  they  are  compelled  to  sufifer  mnoh 
loss  or  at  best  are  put  to  heavy  expense  in  regaining  their  property,  whereas,  were 
thf^se  removed  the  lumber  could  be  put  into  rafts  as  in  former  times  at  convenient 
points  along  the  river,  and  these  could  be  manned  and  guided  down  the  stream  in 
safety  whenever  there  was  sufficient  tide  to  float  them.  That  these  dams  are  kept 
and  maintained  in  violation  of  law  there  can  be  no  doubt.  The  State  of  Virginia,  by 
act  January  31,  1834,  declared  this  river  a  public  highway  from  its  month  to  desig- 
nated points  some  25  or  30  miles  above  the  forks,  and  the  franchises  granted  the 
navigation  company,  as  I  learned  *at  the  office  of  the  secretary  of  state,  are  by  the 
State  of  West  V irffi'nia  declared  forfeited,  both  by  reason  of  non-usance  and  by  ftil- 
ure  to  comply  witn  the  act  requiring  a  certain  annual  tax  to  be  paid  by  such  corpora- 
tions in  order  to  perpetuate  their  franchises. 

Coal  River  is  a  stream  270  feet  wide  at  ordinary  low  water  at  its  month  and200  feet 
at  the  forks.    From  there  either  fork  carries  a  width  of  150  to  125  feet  for  20  miles  up. 

The  bed  of  the  river  shows  solid  rock  exposed  in  very  many  places,  of  which  fact 
the  old  navigation  company  made  good  use,  as  nearly  all  their  dams  are  located 
where  the  rock  protrudes  above  the  general  bed  of  the  river. 

At  Lock  2  or  Lower  Falls,  6  miles  up,  there  was  almost  a  perpendicular  fall  of  10 
feet,  at  No.  3  or  Upper  Falls,  11^  miles  up,  there  was  about  8  feet. 

The  declivity  of  the  river  bed  from  the  forks  to  the  mouth,  including  the  two  falls, 
is  about  2  feet  per  mile,  or  35  feet  in  18  milesr  From  the  forks  up  Big  Coal  the 
slope  is  3  feet  per  mile  for  16  miles;  up  Little  Coal  it  is  3  feet  per  mile  for  10  miles, 
3.6  the  next  10,  and  a  few  miles  beyond  this  the  slope  increases  rapidly  until  within 
5  miles  of  the  head  of  the  river  it  reaches  50  feet  to  the  mile.  With  well-constraoted 
dams,  I  think  there  is  water  enough  to  maintain  slackwater  navigation  the  year 
round. 

The  following  information  also  comes  from  a  reliable  authority,  Mr. 
H.  W.  Goodwin,  long  connected  with  the  navigation  of  the  river : 

About  the  year  1849,  Col.  William  M.  Peyton,  of  Virginia,  bought  a  large  tract  of 
land  where  Peytona  is  now  located,  contemplating  opening  and  operating  eannel  ooal 
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mines  and  impioving  the  river  by  ilackwAter  navigatioii.  He  probably  mined  and 
shipped,  when  there  was  sufficient  water  in  the  river,  50,000  bushels  of  cannel  coal 
prior  to  ld57.  About  1853  or  1855  the  property  was  purchased  by  New  York  and 
Philadelphia  parties,  forming  an  organization  known  as  *'  The  Virginia  Cannel  Coal 
Company  '^  and  *'  Western  Mining  and  ManufJacturing  Company." 

In  the  year  1849  a  charter  was  granted  to  the  Coal  Biver  Navigation  Company, 
and  preliminary  arrangements  made  to  commence  work,  funds  being  raised  by  stock 
subscription,  and  contribution  from  the  Board  of  Public  Works  of  Virginia. 

Work  of  construction  progressed  very  slowly  until  the  year  1856  and  1857,  when 
nine  looks  and  dams  were  completed.  Eight  were  located  on  Big  Coal  River,  and 
Lock'  A  on  Little  Coal  River. 

In  the  year  1858  there  was  very  high  water,  injaring[  three  or  four  of  the  locks  and 
dams  quite  badly,  and  retarding  the  shipment  of  coal  tor  some  months.  They  being 
repaired,  the  navigation  remained  uninterrupted  for  any  length  of  time  until  Septem- 
ber, 1861,  when  there  was  a  flood  such  as  was  never  known  in  the  valley,  injuring 
more  or  less  pU  of  the  locks  and  dams. 

The  war  breaking  out  this  year,  the  coal  companies  operating  at  Peytona  closed 
their  mines,  and  the  river  remained  without  care  or  attention  until  the  year  1865, 
when  the  Peytona  Cannel  Coal  Company  was  organised  by  Dr.  Henry  DuBois,  of  New 
Haven,  Couu.  He  and  other  New  York  capitalists  formed  the  organization .  Through 
his  inflnence  with  foreign  capitalists,  stock  was  taken  to  purchase  the  franchise  of 
Coal  River,  and  rebuild  the  old  locks  and  dams.  This  work  was  completed  by  the 
Navigation  Company  of  Coal  River,  and  the  river  opened  for  the  passage  of  loaded 
barges  and  steamboats  in  the  spring  of  1867,  and  continued  so  without  serious  or 
Jong  delays  until  the  spring  of  18H1.  The  Peytona  Cannel  Coal  Company  closed  their 
mines  and  suspended  all  work  at  Peytona  December,  1880,  owing  to  the  decline  in 
the  price  of  their  coal,  and  expense  of  operating  their  mines.  In  addition  the  locks 
and  dams  had  become  very  much  decayed,  and  the  expense  of  thoroughly  repairing 
them  would  not  justify  the  outlay  of  money  by  the  stockholders  or  Peytona  Cannel 
Coal  Company. 

The  following  figures  are  quite  accurate  as  to  the  cost  of  the  improvements  and 
the  maintaining  ot  the  river  works  from  year  1849  to  ldi>l,  and  also  from  1865  to  1881, 
made  by  the  Coal  River  Navigation  Company — 

From  year  1849  to  1861: 

Stock $112,976.00 

Board  of  Public  Works 96,000.00 

Bonds  secured  by  trust 54,212.54 

Tolls  ooUected 16,293.99 

Total  amount  expended  by  Coal  River  Navigation  Company 279, 481. 53 

Amount  expended  by  Navigation  Company  of  Coal  River,  repairing 

old  works  and  maintaining  same  from  year  1865  to  1880,  inclusive . .    282, 780. 70 
Paid  for  old  works  of  river  franchise 85,698.79 

368,479.49 

The  total  receipts  from  coal  and  other  sources  did  not,  on  an  average,  exceed  f5,500 
per  year  to  the  credit  of  the  navigation  companies. 

The  quantity  of  coal  shipped  £>wn  Coal  River  fh>m  the  first  opening  of  the  oannel 
coal  mines,  viz : 

Mined  and  shipped  by  Col.  William  M.  Peyton,  previous  to  the  improve- 
ment of  the  river  (estimated) bushels..  50,000 

By  the  Western  Mining  and  Manufi»cturing  Company : 

1858  and  1859 do....  400,000 

Year  1860. do....  800,000 

1861  (estimated) do....  100,000 

By  Virginia  Cannel  Coal  Company  : 

1859  and  1860 do....        732,328 

1861 do....  22,047 

Total  shipments  of  cannel  coal  up  to  1861,  inclusive do  —     2, 104, 375 

The  Peytona  Cannel  Coal  Company  mined  and  shipped  from  year  1866 
to  1880,  inclusive bushels..  11,434,300 

Total  shipments  from  Peytona  cannel  coal-field  at  Peytona,  Boone 

County,  W.  Va bushels..  13,538,681 

or536,547j|VTj%ton8. 
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The  following  shows  the  original  dimensions  of  the  several  locks  and  dams : 


Length. 

Height. 

Lift  Of 
look. 

Dam  No.  1 , 

F^eL 

241 
270 
273 
182 

270 

203 
280 
144 

12.00 
10.10 

18.  eo 

18.40 

12.20 

I&IO 
J4.70 
IS.  80 
17.00 

&00 

Dam  No.  2 

IS.  10 

Dam   No.    »..tt.  „....,.., ....rrT..,...-r ^.T,^,,-,r---r......T r- 

IL60 

Dam  No.  4.. .«.•.•••.-••>•■-•«•>•-•••••••>••>••••>•-••«>>••••« •••«•>•••• 

9.40 

Bam  No.  5 illil 

13  20 

Ajamjno.9 \190S 

Dam  No.  6 •••.•........ 

14.10 

Dam  No.  7 

10.70 

DamNO.8 x      T.TrT..r..r..,,,T.,rT,      .rr r r-r.... 

11.80 

A— Little  Ck>al 

18.50 

It  is  thought  that  with  good  and  well-oonstmcted  looks  and  dams,  cheaply  main- 
tained, water  conld  be  secured  to  operate  for  nine  months  daring  the  year,  to  pass 
boats  or  barges  drawing  from  3  to  5  feet  of  water. 

The  records  for  twelve  years  indicate  that  the  average  period  of  annual  obstruction 
by  ice  was  about  thirty  days  and  that  the  whole  loss  of  time  from  low  water  and  ioe 
did  not  exceed  ninety  days  each  year  for  passing  boats  drawing  from  30  to  50  inches. 

A  survey  of  this  river  is  said  to  have  been  made  many  years  ago  by 
G«n.  W.  S.  Rosecrans,  or  under  his  direction.  I  have  seen  a  copy  of 
the  map  in  the  possession  of  Maj.  T.  L.  Brown,  of  Charleston,  Kanawha 
county.  The  report  I  have  not  seen.  There  is  no  doubt  of  the  exist- 
ence of  much  very  valuable  coal  and  timber  in  the  country  drained  by 
Goal  Biver.  Much  interesting  information  on  this  subject  can  be  found 
in  the  following  papers : 

(1)  Annual  reports  of  the  Navigation  Company,  especially  those  of 
1859  and  1866  by  Maj.  T.  L.  Brown,  of  Charleston,  Eanawha  county, 
kindly  loaned  me  by  Major  Brown. 

(2)  Resources  of  West  Virginia,  by  M.  F.  Maury  and  William  M.  Fon- 
taine, 1876. 

(3)  Bq[K)rts  of  Mr.  John  Q.  Stevens,  in  October,  1884,  and  of  Bern- 
hard  E.  Fernon  to  Hon.  A.  S.  Hewittj  in  1883,  loaned  me  by  Major 
Brown. 

(4)  Report  on  the  property  of  the  Cabin  Creek  and  Coal  River  Land 
Association^  1886,  by  Maj.  Jed  Hotchkiss,  Staunton,  Ya. 

This  river  has  been  already  the  subject  of  a  slackwater  navigation 
under  the  authority  of  the  State.  The  locks  and  dams  were  not  con- 
structed in  the  best  manner,  probably  from  want  of  sufficient  money, 
and  in  some  cases  the  locations  seem  not  to  have  been  judiciously  deter- 
mined upon.  The  works  have  gone  almost  completely  to  decay  and  it 
Is  understood  the  charters  of  the  navigation  companies  have  no  longer 
any  force.    The  project  ha«i  been  a  failure. 

The  owners  of  the  property  seem  to  prefer  the  construction  of  a  rail- 
road for  its  development.  From  the  information  available  it  is  esti- 
mated the  cost  of  improving  this  river  with  locks  and  dams  well  located 
and  built  would  be  not  less  than  $1,750,000,  this  estimate  having  in 
view  locks  with  chambers  25  feet  by  125  feet  in  the  clear  and  with  4  feet 
water  on  lower  miter  sill. 

It  is  doubted,  however,  whether  the  water  supply  would  suffice  for  a 
constant  navigation  of  4  feet.  More  detailed  observations  are  necessary 
to  settle  that  point.  The  annual  cost  of  maintenance  would  be  about 
$16,000. 
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Under  all  the  circumstances  I  cannot  consider  it  judicious  for  the 

General  Government  to  enter  upon  the  improvement  of  this  river,  at 

least  at  this  time,  and  therefore  it  becomes  my  duty,  under  the  law,  to 

say  that  in  my  opinion  the  stream  is  now  "  not  worthy  of  improvemenf 

Very  respectfully,  your  obedient  servant. 

WM.  p.  OEAiaHILL, 

Lieut  Col  of  Engineers. 
The  Chief  of  Enginbebs,  U.  S.  A. 
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APPENDIX  F  F. 


IMPROVEMENT  OF  THE  HARBOR  AT  DULUTH,  MINNESOTA,  AND  AT  SU- 
PERIOR BAY  AND  ST.  LOUIS  BAY,  WISCONSIN— IMPROVEMENT  OP  THE 
HARBORS  AT  GRAND  MARAIS  AND  AGATE  BAY,  MINNESOTA. 


BEPORT  OF  CAPTAIN  JAMES  B,  QUINN.  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  at  Duluth,  Minnesota. 

2.  Harbor  at  Superior  Bay  and  St.  Louis 

Bay,  Wificousin. 


3.  Harbor  at  Agate  Bay,  Minnesota. 

4.  Harbor  at  Grand  Marais,  Minnesota. 


United  States  Engineer  Office, 

Duluth^  Minn.,  July  26, 1887. 
General  :  I  have  the  honor  to  traDsmit  herewith  aunaal  reports 
apon  works  of  river  and  harbor  improvement  at  present  in  my  charge, 
for  the  fiscal  year  ending  Jane  30, 1887. 

These  works  were  transferred  to  me  from  Maj.  Charles  J.  Allen, 
Corps  of  Engineers,  on  the  21st  of  September,  1886. 
Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Captain  of  Engineers. 

Tie  Chief  op  Engineers,  U.  8.  A. 


FF  I. 

improvement  of  harbor  at  duluth,  MINNESOTA. 

The  act  of  Congress,  approved  August  5, 1886,  makiDg  appropriation 
for  the  continuation  of  improvements  at  the  harbor  ot  Duluth,  Minn., 
provided  for  the  re-establishing  of  the  dock  line  on  the  east  side  of 
Rice's  Point.  As  it  was  possible  that  the  area  to  be  improved  might 
be  involved  in  this  change  no  project  for  the  commencement  of  work 
was  considered  till  this  question  of  new  location  of  dock  line  was  set- 
tled. 

The  location  of  this  dock  line  was  to  be  determined  by  the  village 
council,  subject  to  the  approval  of  the  honorable  Secretary  of  War. 
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Every  facility  was  afforded  those  interested  in  the  proposed  change 
who  called  at  this  office  to  obtaiu  a  thorough  understanding  of  the  mat- 
ter, and  maps  were  supplied,  upon  which  the  different  lines  suggested 
were  drawn.  Much  discussion  naturally  occurred,  and  it  was  not  until 
the  latter  part  of  December  that  a  final  determination  could  be  secured. 
The  location  of  this  line  is  shown  on  the  accompanying  map. 

The  extension  of  the  dockage  area  necessarily  absorbs  the  channel 
dredged  between  the  Duluth  Harbor  and  the  Connor's  Point  Channel. 
It  is,  however,  stipulated  in  the  ordinance  establishing  the  new  dock  line, 
that  this  channel  is  to  remain  unobstructed  until  a  new  channel  shall 
have  been  substituted.  Practically,  but  little  use  can  be  made  of  the 
privileged  extension  before  a  new  channel  shall  have  been  created. 
The  old  channel  is  very  narrow  and  has  but  12  feet  depth  of  water.  It 
is,  in  consequence,  of  but  very  little  use  to  the  vessels  which  visit  the 
harbor  of  either  Duluth  or  Superior.  In  fact,  vessels  which  may  ar- 
rive with  partial  loads  for  both  places  prefer  to  make  the  round-about 
trip  by  way  of  the  lake  at  considerable  expense  and  loss  of  time,  rather 
than  accept  the  risks  of  navigating  the  shorter  channel  dredged  along 
the  old  Rice's  Point  dock  line. 

This  channel  is,  at  present,  of  service  mainly  for  the  tugs  and  ferry- 
boats which  ply  between  Duluth  and  Superior,  and  will  satisfy  this  mi- 
nor local  necessity. until  a  better  channel  is  provided. 

NEW  CHANNEL  EAST  OF  RICK'S  POINT. 

The  desirability  of  a  suitable  channel  to  connect  the  two  harbors  is 
indicated  in  the  accompanying  communications  from  the  Chamber  of 
Commerce  of  Duluth,  herewith,  and  of  the  Chamber  of  Commerce  of  Su- 
perior, to  be  found  with  report  upon  that  harbor. 

It  is  gratifying  to  find  such  accordance  of  opinions  between  the  two 
places  upon  a  point  which  not  long  since  was  the  subject  of  such  fierce 
contention  and  strenuous  opposition.  It  is  certainly  a  very  conspicu- 
ous indication  of  the  fact  that  the  commercial  importance  of  the  two 
places  has  at  last  reached  that  point  in  which  petty  village  rivalry  is 
supplanted  by  the  broad  and  liberal  views  entertained  by  large  cities 
upon  the  material  advantages  to  be  obtained  by  the  extension  of  facili- 
ties for  intercommunication. 

The  speedy  construction  of  a  now  channel  along  the  new  dock  line, 
east  of  Rice's  Point,  is  advocated.  In  order  that  the  United  States  may 
obtain  some  return  for  the  relinquishment  of  the  old  channel  to  the 
dock  owners  of  Rice's  Point,  it  will  be  sufficient  to  locate  this  new  chan- 
nel so  that  it  will  not  be  less  than  150  feet  from  the  new  dock  line.  The 
dock  owners  would  then  be  obliged  to  dredge  out  this  150  feet  between 
the  channel  and  their  docks  before  the  docks  would  be  accessible,  and, 
although  it  is  possible  that  shipping  moored  at  these  docks  might  oc- 
cupy a  large  portion  of  this  space,  it  is,  nevertheless,  a  very  material 
addition  to  the  available  harbor  area,  and,  I  think,  would  be  ample  re- 
turn to  the  United  States  for  whatever  interests  it  may  lose  by  aban- 
doning the  old  channel. 

The  location  of  this  proposed  new  channel  is  indicated  on  the  ac- 
companying chart  of  Superior  Bay,  etc.  It  would  be  8,650  feet  long, 
200  feet  wide,  and  have,  when  finished,  an  average  depth  of  17  feet. 

Amount  of  material  to  be  excavated,  622,200  cubic  yards. 

The  removal  of  this  material  (including  contingencies)  would  cost 
$119,552,  which  sum  C9uld  be  advantageously  expended  during  the  next 
season. 
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A  channel  150  feet  wide  woald  cost  about  one- fourth  less  money,  but 
there  is  great  danger  that  passing  vessels  would  get  aground  and,  in 
endeavoring  to  free  themselves,  seriously  iiyure  such  channel  with  the 
material  which  would  be  displaced  by  the  action  of  the  propellers. 

ENTRANCE  PIERS. 

The  piers  which  line  the  entrance  or  canal  through  Minnesota  Point 
are  in  a  very  decrepit  state.  These  piers  were  originally  built  by  the 
city  of  Duluth  and  railroads  centering  here,  and  were,  necessarily,  of 
an  exi>erimental  character.  I  have  no  record  of  the  formal  transfer  of 
the  canal  and  piers  to  the  United  States,  but  I  understand  that  the 
United  States  were  tacitly  yielded  possession  upon  its  assumption  of 
the  repairs  and  preservation  of  the  works. 

The  canal  has  been  Ifree  and  no  question  of  jurisdiction  has  as  yet  been 
raised. 

For  a  short  time  the  present  piers  will  fulfill  the  object  for  which  they 
were  constructed.  Until  the  exact  position  of  the  United  States  in  the 
premises  is  specifically  determined,  it  is  not  deemed  prudent  to  under- 
take extensive  repairs  and  alterations.  It  is  hoped  that  this  question, 
as  well  as  some  others  concerning  the  location  of  a  bridge^  crossing  the 
canal,  etc.,  will  be  speedily  settled,  and,  until  this  occurs,  a  moderate 
expenditure  to  maintain  the  efficiency  of  the  canal  will  sufficie. 

By  the  end  of  this  season  the  canal  piers  will  be  in  a  fairly  good  con- 
dition, as  far  as  can  be  at  present  determined,  although  the  stability  of 
the  piers  which  line  the  canal  is  a  subject  of  much  uncertainty  and  anx- 
iety, and  it  is  quite  impossible  to  predict  the  extent  of  damages  to 
them  which  may  result  from  the  first  severe  storm. 

The  substructures  of  the  piers  are  not  believed  to  be  sufficiently  sub- 
stantial in  character,  or  properly  placed,  to  warrant  the  erection  upon 
them  of  masonry  superstructures.  They  will  likely  have  to  be  taken  out 
and  replaced  by  new  work  at  considerable  exi>ense. 

The  commercial  importance  of  this  port  would  certainly  warrant  the 
expenditure  of  a  much  larger  sum  than  would  perhaps  be  required  to 
entirely  replace  the  present  canal  piers  with  structures  of  hewn  stone,  but 
the  statistics  of  the  port  appear  to  me  to  plainly  indicate  that  the  time 
16  not  far  distant  when  an  additional  canal  will  be  requisite,  and  that 
just  at  present  it  is  prudent  to  delay  the  reconstruction  of  the  old  piers 
until  the  requisite  information  regarding  the  new  canal  can  be  per- 
fected. 

Owing  to  the  uncertain  stability  of  the  canal  piers  a  reserve  fund 
should  be  provided  with  which  to  repair  damages,  and  this  fund  should 
be  maintain^  at,  at  least  $10,000.  This  amount  should  be  available 
for  next  season's  repairs,  etc. 

HARBOR  BASIN. 

The  basin  or  free  anchorage  area  of  the  Duluth  Harbor  has  been 
trradnally  enlarged  untU^  by  the  end  of  this  season,  it  will  comprise  107 
acres  dredged  by  the  United  States,  and  about  19  acres  dredged  by 
private  parties  in  front  of  their  docks,  which  together  make  the  entire 
area  bounded  by  the  docks  ^ual  to  about  126  acres. 

The  part  dredged  by  the  United  States  has  an  average  length  of  about 
3,000  feet  and  an  average  width  of  about  1,500  feet.  The  depth  is 
•lightly  over  16  feet. 

This  area  is  as  large  as  was  recommended  as  adequate  by  the  Board 
of  Engineer  Officers,  convened  in  1881,  to  consider  this  subject. 
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When  it  is  understood  that  a  good  many  slips  and  docks  havo  been 
recently  constructed,  any  one  of  which  may  be  said  to  add  to  the  an- 
chorage space  of  the  harbor,  the  present  area  may  be  considered  to  be 
sufficient  for  the  present. 

It  will  eventually  be  necessary  to  extend  it,  shortly,  on  down  the  bay 
between  the  Park  Point  and  Bice's  Point  dock  line,  but  this  exigency 
can  be  partially  met  by  the  dredging  of  the  channels  parallel  with  the 
dock  lines  in  this  locality. 

PARK  POINT  CHANNEL. 

The  Park  Point  dock  interests  have  not  developed  as  yet,  and  it  is 
believed  that  the  construction  of  the  channel  recommended  by  the  Board 
of  Engineer  Officers  in  IdSl  would  meet  present  and  immediate  pros- 
l)ective  requirements. 

The  estimated  cost  of  a  channel  100  feet  wide  and  16  feet  deep,  par- 
allel with  the  Park  Point  dock  line,  was  placed  at  $15,800.  This 
amount  could  be  advantageously  expended  next  season. 

NORTH  SHORE  OF  SAINT  LOUIS  BAY. 

The  present  accessible  dockage  area  is  nearly  all  occupied,  or  will 
shortly  be  occupied,  by  shipping,  docks,  elevators,  etc.,  and  manufact- 
uring establishments  and  similar  enterprises,  requiring  access  to  navi- 
gable water,  have  been  obliged  to  seek  less  expensive  sites,  and  have- 
accordingly,  located  along  the  north  shore  of  St.  Louis  Bay  and  on  the 
banks  of  the  St.  Louis  Biver. 

The  location  of  several  important  manufactories  in  this  locality  is  as- 
sured, and  some  are  already  in  process  of  erection.  It  is  just  as  difficult 
to  predict  the  prospective  magnitude  and  importance  of  these  new  in- 
dustries as  it  was  that  Duluth  should  become  one  of  the  greatest  grain 
markets  in  the  world. 

If,  with  the  present  inadequate  navigable  channels  available,  large 
manufacturing  associations  do  not  hesitate  to  establish  their  works  in 
the  localities  mentioned,  it  is  safe  to  infer  that  the  inducements  would 
be  greatly  augmented  if  easy  access  to  deep  water  was  assured.  The 
excavation  required  to  give  a  good  channel  through  the  St.  Louis 
Bay,  from  deep  water  at  Bice's  Point  to  deep  water  at  Grassy  Point, 
would  prove  a  serious  embarrassment  to  private  enterprises,  although  I 
have  no  doubt  it  would  be  provided  for,  whatever  the  hardships  might 
be,  but,  in  view  of  the  commercial  advantages  which  are  certain  to  ac- 
crue to  the  commerce  of  the  country,  and  the  further  fact  that  such 
channel  must  lie  within  the  navigable  waters  over  which  the  General  I 
Gk)vernment  holds  jurisdiction,  indicates  the  propriety  of  this  work  being 
national  instead  of  private  in  origin. 

A  dock  line  has  been  establisl^d  between  the  deep  water  at  Biceps 
Point  and  Grassy  Point.  The  proposed  channel  is  located  150  feet  out- 
side this  dock  line,  and  if  constructed,  as  shown  on  accompanying  trac- 
ing of  St.  Louis  Bay,  would  have  a  length  of  12,900  feet  and  a  width 
of  200  feet,  a.depth  of  17  feet,  and  would  cost  $163,800.  If  it  is  made 
but  100  feet  wide  it  would  cost  about  $82,000.  The  100-foot  channel 
could  be  excavated  in  one  season.  It  is  important  that  this  channel  be 
excavated  at  as  early  a  day  as  possible. 

SAINT  LOUIS  EIVEE. 

It  is  rumored  that  several  large  flouring  mills  will  be  shortly  estab- 
lished on  this  river,  in  the  vicinity  of  Fond  du  Lac.  There  is  splendid 
water  power  for  such  establishments  on  this  river,  and  it  is  within  the 
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rao^e  of  possibilities  that  some  improvement  to  the  channel  of  the  St. 
Loois  Biver  may  be  required  shortly. 

There  is  almost  uninterrupted  navigation  for  vessels  drawing  12  feet 
of  water  as  far  as  the  log-booms  below  Fond  du  Lac. 

The  tracing  showing  the  channel  of  this  river  as  far  as  the  first  rapids 
accompanies  this  report,  but  no  estimate  of  the  cost  of  improvement  is 
submitted  at  present,  for  the  reason  that  the  developed  interests  are 
not  sufficiently  defined  to  indicate  the  character  of  work  required. 

FACILITIES  FOB  INSPECTION. 

The  extent  of  the  areas  covered  by  the  improvements  in  Superior  and 
St  Louis  BayS;  and  the  very  limited  time  available  for  taking  sound- 
lugs  and  making  other  necessary  examinations,  not  to  mention  the  large 
amoant  of  inspection  service  necessary  during  the  working  season, 
makes  it  desirable  to  have  some  other  means  of  transportation  than  that 
afforded  by  ordinary  rowboats. 

A  small  steamlaunch  has,  I  think,  become  necessary,  and  it  is  hoped 
that  provision  for  the  purchase  of  one  may  be  made. 

Delivered  at  Duluth,  Minn.,  a  suitable  steamlaunch  should  not  cost 
over  $2,000. 

ntaVUt  OF  BBCOMMBXDATIOXS. 

For  Dew  channel  east  of  Sloe's  Point,  inclading  contingencies $U9, 552 

For  repairs  to  canal  or  entrance  piers. .<. 10,000 

For  Park  Point  Channel 15,800 

For  dredging  channel^  north  shore  of  St.  Lonis  Bay 82,000 

For  steamlaunch,  for  inspection,  etc 2,000 

Total 229,352 

This  vork  is  in  the  collection  district  of  Dalath,  Minn.  Dnlnth,  Minn.,  is  the 
varest  port  of  entry.  The  nearest  light-honse  is  si  tuated  on  the  south  pier  of  Duluth 
t4Dsl,  Minn. 

iBSTRACT  or  APPROPRIATIONS  FOR  ISCPROVINQ  HARBOR  AT  DULUTH,  MINNESOTA. 

6j  act  of  Congress  approved  March  3, 1871 160,000.00 

HjictofCongressapproved  June  10, 1872 50,000.00 

Allotted  from  act  approved  March  3,  1873 36,049.20 

Bjact  of  Congress  approved  June  23, 1874  .. .; 10,000.00 

Bf  set  of  Congreas  approved  March  3, 1875 35,000.00 

3t set  ofCongress  approved  August  14, 1876 : 15,000.00 

3;ictofCongTeflsapproved  June  18, 1878 30,000.00 

Bv  act  of  Congress  approved  March  3,  1879 25,000.00 

BractofCongressapproved  Junel4,  1880  25,000.00 

fir  act  of  Congress  approved  March  3, 1881 40,000.00 

i'j  act  of  Congress  passed  August  2, 18^ 45,000.00 

B;actofCongreesapproved  July5, 1884 45,000.00 

Br  act  of  Congress  approved  August  5, 1886  56,250.00 

i        Total y .• 472,299.20 

The  following  statement  shows  the  manner  in  which  the  appropria- 
^ong  have  been  expended.  The  amount  expended  under  the  different 
fiaiises  of  work  inclndes  the  cost  of  soundings,  superintendence,  buoy- 
M%  and  contingencies. 

i  TOTAL  AMOUNT  BXPENDBD  TO  JUNB  30,  1887. 

'-eakwater t.-..|110,000.00 

•oal  piers,  etc 65,616.63 

Jredging 252,936.17 

I^eaerTed  by  Chief  of  Engineers 227.90 

Total 428,780.70 

WceavaiUble  July  1,1887...; t43,518.50 

AUtattduigU»biHtles  July  1,1887 1,107.58 
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AMOUNT  EXPENDED  PRIOR  TO  PRESENT  PROJECT. 

Breakwater $110,000.00 

Canal  piers,  eto 45,098.33 

Dredging,  etc 114,953.48 

Total 270,651.81 

AMOUNT  EXPENDED  UNDER  PRESENT  PROJECT  (ADOPTED  IN  1681)  TO  JUNE  30,  1887. 

Canal  pien,  etc .'.  $19,918.30 

Dredging,  etc 137,982.09 

Besenredby  Chief  of  Engineers 227.90 

Total 158,128.89 

Estimate  for  carrying  oat  present  project,  adopted  in  1861 212, 988. 36 

Increased  cost  for  reasons  stated  in  annual  report  of  Major  Charles  J.  Allen 
for  1884 92,435.64 

Total 906,424.00 

Amonnt  appropriated  under  present  project 186,250.00 

Balance  required  for  present  project 119,174.00 

Additional  amount  required  for  new  worlc 285,352.00 

Total  required  for  extended  project 404,526.00 

Amonn t  required  annually  for  preserving  and  maintaining 10, 000. 00 

Money  statement 

July  1, 1886,  amount  available $1,772.10 

Amonnt  appropriated  by  act  approved  August  5,  1886 56, 250. 00 

58,022.10 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $14,731.50 

July  1,  1887,  outstanding  liabilities 1,107.56 

15,839.08 

July  1,1687,  amount  available 42,183.02 

{Amount  6dsti mated)  required  for  completion  of  existing  project 590, 776. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1889  229, 352. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


Ahetraet  for  proposals  reo^vedfor  dredging  in  the  harhor  of  Diduthf  Minn.^  repairs  to  the 
piers  of  canal  and  placing  buoys  in  the  harhor,  and  opened  April  7,  1887,  at  Duluthf 
Minn,,  hy  Capt,  James  B.  Qninn,  Corps  of  Engineers, 


Ka 

Nunes  and  addresMS  of  bidden. 

Prices  bid 
fordradg. 

Total  prices 

bid  form- 

pairs  to  the 

piers  of 

can  all 

Total  prices 

bid  for 
placing  23 
ouoya  in 
the  harbor. 

CarkiD.  StlokDev  &  Cram.  East  Sadnaw.  Mioh 

Oentt. 

Tminaii  ft-Coonor.  Maoftowoo.  Wis  ............r-r*r-*,..,.* 

Peter  LambertTDiilQUi,  Minn'. 

$10,705.75 

NorrlflO-.  Dodm.  Chioaso.  Ill 

19 
22 

18 

Green  Bay  Dredgu  and  Pile  Driver  Company,  Green  Bay, 
Wis      

Charlen  8.  Barker,  Dnlntb,  Minn 

7,800.00 

$375.00 

Williama,  Upham  &Co.,  Dolath,  Minn 
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Contracto  wera  awarded,  with  the  approval  of  the  Chief  of  Eogineers,  as  follows: 
To  Williams,  Upham  &,  Co.,  for  drednng ;  Charles  S.  Barker,  for  repairs  to  the  piers 
of  canal  and  for  placing  baoys  in  the  narbor. 

Dredging  to  be  commenced  on  or  before  May  15,  1887,  and  completed  by  October  1, 
1887.  fiepairs  to  the  piers  of  canal  to  be  commenced  on  or  before  May  15,  1887,  and 
completed  by  September  1,  1887.    Baoys  to  be  set  in  the  harbor  by  June  1,  1887. 


Abstract  of  propoaaU  recelted  for  placing  a  new  crib  and  driving  clow  piling  in  old  crib  at 
outer  end  ofsouthpier  ofDuluth  Canal,  Minnesota,  and  opened  June  21, 1887,  at  Dn- 
luthf  Minn.y  bg  Capt.  Jamee  B,  Quinn,  Corps  of  Engineers, 


No. 


Karnes  mud  addresses  of  bidders. 


Charles  S.  Barker.  Daloth.  Minn 

Steele  Brothers  Sc  Co.,  Dnloth,  Minn . 
William  L.  lioLennaD,  Dulath,  Minn 


Total 

prices  bid 

for  the 

work. 


$2.ft50 
8,394 
8,999 


Contract  awarded  to  Charles  S.  Barker,  with  the  approval  of  the  Chief  of  En* 
giueers. 

Contract  dated  Jane  24,  1887.  Work  to  be  commenced  on  or  before  July  1, 1887, 
and  completed  on  or  before  July  2-^,  1887. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels. 


Years. 


Namber  of 
vessels. 


Tonnage. 


From  May  7  to  Jnne  30, 1887  . 
CorrespondJng  period  in  1886  . 


788 
600 


614.919 
49fi,282 


Increase . 


188 


110,637 


Exports  for  May  and  Jnne,  1887 ^ $1,523,546 

Shipments  of  wheat  for  May  and  June : 

J887 bushels.. 

1886 do.... 


Increase.. 


.do. 


Beoeipto  of  coal  for  May  and  Jnne: 

i886'."ir.'.i.'iii'i.r.".*.iiir.".."i! 


Increase  . 


.tons., 
.do.... 


.do... 


8,788.600 
5,089,313 

8.64a.'m 

301,600 
124,906 

176,700 


Arrivals  and  clearances  of  vessels  for  1885  and  1886. 


Years. 

TesseU. 

ToUl 
tonnage. 

Average 
tonnage. 

iRsa 

2,021 
1,797 

1,569,068 
1,371,869 

776 

1S86 - 

763 

IfMTeaae.  ...... 

224 

107.199 

13 
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Comparative  statement  of  arrivaU  and  clearances  of  tesseU  at  Dulath  for  ten  years. 


Years. 

Arrlv8l». 

Clearanoee. 

Total. 

Yean. 

Arrivala. 

CleaianoeB. 

TotaL 

1877 

329 
40« 
502 
524 
600 

328 
843 
497 
524 
600 

657 

749 

999 

1.048 

1.320 

1882 

833 
790 
888 
898 
1,020 

832 
779 
903 
899 
995 

1,065 

1878 

1883 

1  575 

1879 

1884 

1  791 

1880 

1885 

1,797 

1881 

1880 

2.021 

Imports  for  year  1880 : 

V^alue $09,898.00 

Dutioa 3,705.27 

Exports  for  }^ear  1880,  Talue 2,419,847.00 

The  "  in  tranHt"  trade  for  1885  and  1866. 


Years. 

Value  of 

Dniiea. 

1880 

194.610.00 
00^385.00 

$52,570.97 

1885 

40,971.11 

The  following  table  gives  tlie  receipts  and  shipmeoto  of  wheat  for  sixteen  years  at 
Duluth : 


Years. 


Year  ending  December  31 

1880 

1885 

1884 

Year  ending  Aagndt  31, 

1883 

1882 

1881 

1880 


Receipts. 


BtuheU. 

22, 532. 574 
14,809.075 
13, 722, 930 

4, 707,  803 
3. 280. 242 
3. 332, 170 
1, 347,  079 


Shipments. 


SxuheU. 

17.008,251 
14, 065, 776 
11, 551, 582 

4,  580, 908 
3, 32.5, 498 
2, 805. 530 
1, 453, 074 


Years. 


1879 
1878 
1877 
1870 
1875 
1874 
1873 
1872 
1871 


Beceipts. 


SxuheU. 

1, 524, 005 

1,803,090 

400,696 

1.451.190 

1.187,721 

2.407,470 

1.981,463 

931.011 

550,783 


Shipments. 


BushOs. 

1,487,222 

1,782.358 

608,899 

1,370.392 

1.081.104 

2,424,170 

1, 583, 173 

951.040 

544,848 


Total  freight  received  and  shipped  by  the  Saint  Paul  and  Duhith  and  Northern  Pa- 
cific railroads  at  Daluth,  during  18:^,  3,354,959,541  poands. 

Beceipts  of  coal  and  flour  at  Duluth, 


Years. 

Coal. 

Floor  for 
shipment 
eastward. 

Ift^          

Tons. 

732.000 

595,000 

Barrels. 
1,488,570 

1885 

1,076,0^ 

137, 000 

407,526 

Grain  shipments  hi/  lake  from  Duluth. 

Year. 

Wheat. 

Corn. 

Oats. 

Barley. 

Flaxseed. 

ToUl. 

1880            

BusheU. 
17.608,251 
14,005,775 

BxutheU. 
121,871 
93,287 

ButhdH. 

600 

91,280 

Bushels. 
21,407 
88,081 

BusheU, 
6.220 

Bushels. 
17,817.255 

1885 

14,289.012 

3,002,470 

28.684 



5^220 

8,628,248 

T\^J»Lm^""" 

90,709 

17,274 
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The  recoi|[»t8  of  coaxse  grains,  snch  an  corn,  oats,  barley,  and  flaxseed,  were  291,652 
bushels  daring  1886. 

GRAIN  STOBAGB. 

Ba/iilielR. 

Grain  storaffe  capacity  Dcwember  31,  1886 11,  IoO,000 

In  courso  or  coastructiou  to  bo  completed  by  September  1,  1887 8, 050, 000 

Total 19,200.000 

Lake  freight  rates  from  Dulnth,  during  18S6,  averaged  from  2^  cents  early  in  the 
season  to  8|  cents  at  the  close. 

Opening  and  closing  of  navigation. 


YearB. 


1885 

1886. 

1S81,  firet  boat  departed 


OpeniDg. 


April  27 
April  7 
May     4 


Closing. 


November  29 
December  U 


KoTR— The dnt^s  of  opcninK  ftDdclofling of  navigation  by  yeara.  1805-'84.  arc  given  in  Annual  Be 
port  of  the  Chief  of  EngineerH  fur  1885. 


i.ktter  op  the  chambbr  of  commercr  of  duluth,  minnesota. 

Chambbr  of  Commerce,  Secretary's  Office, 

Duluth,  Minn.,  July  6,  1687. 
Sir  :  At  a  meeting  of  the  board  of  directors  of  this  chamber,  held  July  1,  the  in- 
closed memorandum  of  the  improvements  needed  during  the  ensuing  year  was  unani- 
mously adopted  as  an  expression  of  the  views  of  the  chamber  and  of  the  business 
(ommnnity  generally,  and  the  secretary  was  directed  to  transmit  the  same  to  you 
for  your  io formation,  with  the  request  that  estimates  for  the  work  be  included  in 
your  report  to  the  Government,  soon  to  be  rendered. 
With  groat  respect,  truly  yours, 

Wm.  F.  Phelps, 

Secretary. 
Capt.  jAiMES  B.  QuiNN,  U.  S.  A. 


memorandum  of  improvements  needed  in  tub  iiarbor  of  duluth  during 

THE  year  ie88-'«). 

The  Chamber  of  Commerce,  of  Dulnth  respectfully  submits  for  the  consideration  of 
the  Government  the  following  memorandum  relating  to  the  work  to  be  done  in  the 
harbor  of  Dulnth  during  the  next  year : 

The  commerce  of  Duluth  has  increased  and  is  increasing  so  rapidly  as  to  demand 
improvements  on  a  far  greater  scale  than  at  any  previous  time. 

The  custom-house  reports  for  the  season  of  1885  give  an  aggregate  of  arrivals  and 
clearances  of  vessels  at  this  harbor  of  2,181,  with  a  total  tonnage  of  1,694,864  tons, 
being  an  average  of  about  800  tons  each,  and  indicating  a  constant  increase  in  the 
number  and  carrying  capacity  of  the  vessels  doing  business  here. 

With  the  improvements  projected  and  in  progress  at  the  Sanlt  Ste.  Marie  River 
and  Canal,  the  number  and  draught  of  vessels  arriving  hero  will  be  still  further  aug- 
mented, rendering  the  improvements  herein  indicatiCd  still  more  imperative. 

The  value  of  our  exports  to  foreign  conn  tries  in  1886  was $2, 419, 847 

Shipments  of  wheat bushels..  17,668,251 

Shipments  of  flour barrels..     1,500,000 

Keceipts  of  coal  by  lake tons..        736,000 

Receipts  of  oil  by  lake gallons..     3,141,900 

Receipts  offish pounds..        872,437 

Receipts  of  rail  way  iron tons..  75,040 
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From  tho  oponiog  o£  navigationi  May  7,  1887,  the  arrivals  aud  cloarancuti 

of  Teasels  have  been $7cJ*< 

The  arrivals  and  clearances  for  the  same  period  in  1886  wore (><  '0 

Increase  in  1887 18rf 

Exports  for  May  and  June,  1887 |l,55»,r>445 

Shipments  of  wheat  for  May  and  June — 

1887 bushels..     8,738,600 

1886 do....     5,089,313i 

Increase  in  1887 do....    3,649,287 

Receipts  of  coal  for  May  and  June— 

1887 tons..        301,600 

1886 do...         124,900 

Increase  in  1887 do...        176,700 

This  rapid  increase  of  busiuess.  only  partially  indicated  above,  has  compelled  a 
great  extension  of  oq,r  dockage  and  warehouse  facilities.  Dnrinff  the  past  twelve 
months  there  have  been  built  nearly  10,000  linear  feet  of  additional  dock  irontage  in 
the  Bay  of  Duluth  alone,  much  of  it  with  substantial  warehouses  aud  grain  eleva- 
tors. Further  extensions  of  these  faoiKties  for  our  ffrowinj^  business  must  be  con- 
tinued down  the  inner  face  of  Minnesota  Point,  along  i>oth  sides  of  Rice's  Point  and 
the  Minnesota  shore  of  St.  Louis  Bay.  On  the  latter  considerable  developments  have 
already  taken  place,  and  industrial  establishments  of  magnitude  are  already  com- 
menced, including  works  for  the  reduction  of  iron,  copper,  and  silver  ores,  and  for 
lumber  and  wood  working,  all  of  which  will  i*equire  connection  with  the  waters  of 
Lake  Superior  by  the  most  direct  channels  for  the  receipt  of  materials  and  fuel  and 
tho  shipment  of  manufactured  products. 

We  feel  impelled  as  the  representatives  of  the  commercial  interests  of  the  city  of 
Duluth,  whose  importance  as  a  lake  port  for  a  vast  extent  of  territory  is  rapidly  in- 
creasing, further  to  record  our  conviction  of  the  entire  inadequacy  of  the  piers  and 
crib-work  along  the  ship-canal  leading  into  the  harbor.  They  are  constructed  mainly 
of  timber,  are  unstable,  constantly  yielding  to  the  action  of  the  current,  and,  in  our 
'udgment,  are  totally  inadequate  properly  to  protect  tho  canal  and  the  shipping  that 
s  passing  in  and  out  of  the  harbor.  This  is  especially  the  case  during  a  stress  of 
weather.  The  fact  that  the  pier  has  been  virtually  condemned  by  the  light-house 
authorities  as  unfit  for  the  location  of  the  machinery  to  operate  a  nash-lisht  for  the 
safe  guidance  of  vessels  into  the  harbor  during  the  night,  is  significant  of  the  work 
that  should  be  done  to  perfect  the  approaches  tnereto. 

We  desire  urgently  to  press  upon  the  attention  of  the  Qovernment  that  the  improve- 
ment of  this  harbor  can  no  longer  be  properly  confiued  to  its  past  slow  rate  of  prog- 
ress and  restricted  cost,  but  must  be  based  on  the  requirements  of  this  already  es- 
tablished port  of  entry,  and  of  shipments  for  several  great  States  and  Territories, 
whose  commerce  has  no  other  water-route  to  the  Atlantic  sea-board. 

We  urge  that  the  plans  of  work  for  the  ensuing  year  should  embrace : 

Cl)  The  enlargement  of  the  area  of  the  harbor  of  refuge  inside  of  the  Duluth 
Canal  at  least  50  per  cent,  beyond  its  present  dimensions. 

(2)  A  channel  along  the  established  dock  line  of  Minnesota  Point  100  feet  in  width, 
1  mile. 

(3)  A  channel  150  feet  in  width  along  the  established  dock  line  on  the  east  and 
south  sides  of  Rice's  Point,  to  connect  the  two  harbors  of  Duluth  and  Superior. 

(4)  A  channel  75  feet  in  width  from  the  end  of  the  natural  channel  on  the  west  side 
of  Rice's  Point  along  the  established  Minnesota  dock  line  to  deep  wafSbr  at  the  bead 
of  St.  Louis  Bay,  near  Grassy  Point. 

(5)  The  piers  flanking  the  ship-canal  should  be  entirely  reconstructed  of  masonrv, 
in  the  most  substantial  manner,  with  prooer  approaches  at  the  lake  end  and  break- 
water on  each  side  for  the  protection  of  snippiDg  entering  the  harbor  during  stormy 
weather. 

And  that  the  estimates  should  be  for  a  sum  that  will  complete  this  work  in  one 
year,  so  far  as  the  same  may  be  practicable. 

We  recognize  the  fact  that  this  schedule  of  work  is  a  great  advance  upon  the  very 
small  scale  of  past  years.  But,  asserting  that  this  is  really  needed,  and  At  once,  we 
insist  that  no  harbor  improvement  in  the  United  States  will  benefit  so  great  an  area 
of  territory  or  be  productive  of  practical  value  to  so  great  a  number  of  people. 

By  the  board  of  directors. 

William  F.  Phelps, 

Chamber  of  Commerce,  Secretary* 

Duluth,  Minn,,  July  1, 1887. 
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F  F2. 

IMPROVEMENT  OF  HARBOR   AT  SUPERIOR   BAY  AND  SAINT  LOUIS  BAY, 

WISCONSIN. 

The  piers  of  the  natural  entry  to  Superior  Bay  have  been  gradually 
extended  until  they  have  reached  the  following  lengths :  North  Pier, 
3,150 feet;  South  Pier;  2,500 feet 

The  superstructure  of  both  these  piers  is  in  a  more  or  less  decayed 
state,  and  will  require  a  large  sum  of  money  to  put  them  in  good  re- 
pair. 

Of  the  money  appropriated  by  act  approved  August  5, 1886,  a  por- 
tion was  allotted  for  the  repairs  of  these  piers,  but  upon  subsequent 
consideration  it  was  concluded  that  the  amount  would  not  effect  much 
in  the  way  of  general  repairs,  and  might  be  much  less  than  necessary 
to  repair  possible  damages  resulting  from  storms. 

At  present,  the  piers  answer  the  purpose  for  which  they  were  con- 
structed, but  there  must,  sooner  or  later,  come  a  time  when,  from  storms 
or  other  causes,  extensive  reconstruction  will  be  imperative.  Ordinary 
prudence  indicates  the  propriety  of  accumulating  a  sufficient  fund  to 
meet  such  exigency.  In  fact,  since  a  further  extension  of  the  piers  will 
soon  be  necessary,  it  appears  likely  that  the  time  is  not  far  distant 
when  this  entry  will  be  abandoned  for  a  new  construction  in  a  more 
generally  useful  place. 

To  replace  the  superstructure  of  these  piers  with  concrete  faced  with 
stone  would  cost  over  8280,0^0.  In  addition  to  this  it  must  be  under- 
stood that  very  soon  each  pier  will  have  to  be  extended  500  feet  to 
iosure  proper  depth  between  them  at  the  outer  ends.  This  extersion 
will  cost  not  less  than  $100,000.  Since  the  advance  of  the  shore  lino  on 
the  south  side  of  the  piers  averages  46  feet  a  year,  at  the  eod  of  eleven 
or  twelve  years  a  further  extension  would  be  necessary,  and  if  20  feet 
depth  is  required  to  conform  to  depths  required  shortly  in  other  ports, 
the  expense  of  maintenance,  extension,  etc.,  of  this  entrance  would  be 
increased  beyond  any  warranted  expenditure  on  account  of  benefits  to 
the  commerce  which  may  use  it. 

The  channel  between  the  piers  makes  an  abrupt  bend  at  the  point 
where  it  enters  Superior  Bay.  A  vessel  entering  during  a  severe  storm 
consequently  has  great  difficulty  in  following  this  channel,  and  this  de- 
fect can  not  be  remedied  for  the  reason  that  the  Kemadji  Eiver  enters 
the  bay  so  near  this  entry  that  the  bar  which  it  maintains  at  its  mouth 
will  not  permit  a  change  in  the  location  of  the  channel ;  in  fact,  the 
shoaling  in  the  ship  ^teunel  near  the  entry  is  doubtless  due  to  the 
detritus  of  this  river.  * 

As  far  as  the  wishes  of  navigators  are  concerned  the  location  of  an 
entry  opposite  the  point  where  the  St.  Louis  £^ver  enters  Sux>erior  Bay, 
or  at  about  the  middle  of  Minnesota  Point,  would  be  better  than  to 
maintain  two  separate  entrances  to  the  same  bay  as  at  present,  but  the 
existence  of  a  suitable  channel  between  Duluth  Harbor  and  the  Su- 
perior Bay  Channel  would  contribute  much  to  their  convenience  and  be 
of  much  benefit  to  the  city  of  Old  Superior. 

Whatever  may  be  the  outcome  of  these  speculations  it  does  not  seem 
proper  to  advise  the  annual  expenditure  of  a  greater  sum  than  $10,000 
for  the  maintenance  of  the  entry  piers,  and  $5,000  for  dredging  and 
maintaining  channel  in  their  vicinity,  a  total  of  $15,000,  which  amount 
can  be  expended  judiciously  next  year. 
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BASIN  AT  OLD  SUPERIOR. 

This  free  anchorage  area  has  been  extended  from  year  to  year,  and 
will  be  deepened  and  improved  daring  the  present  year.  Its  dimen- 
sions will  then  be  ample  for  the  accommodation  of  all  the  commercial 
enterprises  located  in  its  immediate  vicinity. 

It  is  liable  to  shoaling  from  the  fact  that  the  l^emadji  Biver  de- 
bouches near  it,  and  some  of  the  sediment  of  this  river,  under  certain 
circumstances,  is  deposited  over  the  area  being  dredged.  To  preserve 
this  area  at  pi*esent  depth  the  sum  of  $2,000  will  be  required  for  next 
season. 

CHANNEL  IN  SUPERIOR  BAY. 

Most  of  the  shipping  which  uses  the  Superior  entry  proceeds  on  up 
the  bay  to  Connor's  Point  and  West  Superior. 

The  importance  of  this  commerce  can  best  be  ascertained  from  the 
inspection  of  the  statistics,  and  the  letter  from  the  Chamber  of  Com- 
merce of  West  Superior  which  accompanies  this  report 

I  can  but  briefly  allude  to  it  as  simply  marvelous,  particularly  when 
one  stops  to  consider  the  difficulties  that  vessels  must  encounter  be- 
tween the  entry  and  the  docks  at  West  Superior  and  the  proximity  of 
Duluth,  with  its  commodious  harbor. 

It  is  not  surprising  that  there  should  be  urgent  demand  for  the  im- 
provement of  the  channel  between  Superior  entry  and  Connor's  Point 
and  its  maintenance  in  good  condition  till  better  facilities  cati  be  pro- 
vided. Much  relief  may  be  obtained  by  straighteniirg  the  channel  at 
the  middle  ground. 

At  present  prices  for  dredging  this  will  cost  $15,000,  and  can  be 
economically  expended  during  next  season. 

CHANNEL  BETWEEN  CONNOR'S  POINT  AND  DULUTH  HARBOR. 

It  is  quite  evident  that  some  more  convenient  access  to  the  lake  is 
needed  than  that  afforded  by  way  of  the  Old  Superior  entrance,  and  for 
this  reason  the  channel  parallel  to  Rice's  Point  dock-line  is  desired. 
This  channel  is  considered  in  report  upon  Duluth  Darbor  and  is  esti- 
mated to  cost  $119,552.    (See  Report  upon  Duluth  Harbor.) 

NEW  ENTRANCE. 

It  is  believed  that  a  new  and  more  commodious  entrance  to  the  har- 
bor areas  in  Superior  Bay  and  adjoining  waters  will  bo  soon  required. 
The  precise  location  of  this  new  opening  has  not  as  yet  been  determined. 
Its  location  opposite  the  gate  at  Connor's  Point  is  advocated  by  some. 
It  is  possible,  however,  that  the  interests  of  Superior  and  Duluth  may 
desire  it  to  be  located  nearer  midway  between  the  two  entries. 

As  such  an  entry  should  be  devised  to  answer  the  necessities  of  what- 
ever commerce  may  focus  at  the  western  extremity  of  Lake  Superior, 
and  as  the  statistical  information  accompanying  this  rei>ort,  as  well  as 
that  upon  Duluth  Harbor,  afibrds  evidence  that  this  commerce  may  even 
exceed  in  magnitude  the  most  sanguine  expectations,  it  Is  obvious  that 
some  means  should  be  provided  to  enable  the  necessary  data  to  be  ob- 
tained, and  requisite  plans  and  specifications  to  be  prepared. 

This  will  involve  some  special  examinations  of  proposed  sites,  and 
considerable  drawing  and  computations.  This  work  will  cost  $2,500, 
which  should  be  available  as  early  as  possible. 
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CHANNEL  ALONG  WISCONSIN  DOCK  LINE,  ST.  LOUIS  BAY. 

Some  rectifii^tion  and  fleepening  of  the  channel  commeBcing  at  the 
deep  water  at  Connor's  Point  and  extending  np  St.  Louis  Bay  paral- 
lel with  the  established  dock  line  on  the  Wisconsin  side,  has  been  done 
daring  the  present  season,  and  is  still  in  progress. 

The  principal  docks,  elevators,  and  warehouses  for  the  use  of  the 
shipping^  which  at  present  makes  use  of  the  Snperior  Entry,  are  located 
along  this  St.  Louis  Bay  dock  line.  As  these  facilities  are  being  rap- 
idly extended,  the  completion  of  the  channel  to  deep  water  at  Orassy 
Point  is  much  needed,  and  should  be  expedited  as  much  as  possible. 
This  channel  will  be  8,810  feet  long  and  200  feet  wide.  (See  chart  of 
St  Louis  Bay  with  report  upon  Duluth  Harbor.) 

It  will  cost  $112,156,  which  amount  can  be  expeditiously  expended 
during  the  next  working  season. 

FACILITIES  FOB  INSPBOTION. 

The  localities  under  improvement  and  proposed  improvement  are  at 
considerable  distances  apart;  for  convenience  in  making  the  necessary 
inspections  a  small  steamlaunch  should  be  provided.  A  suitable  boat 
of  this  kind  may  be  purchased  for  $2,000. 

DREDOINO  OUTFIT  FOB  DULXTTH  AND  SUPEBIOB  HABBOBS. 

The  act  of  Congress  approved  August  5, 1886,  provided  that  esti- 
mates be  supplied  giving  the  cost  of  a  dredging  plant  for  the  harbors 
of  Duluth  and  Superior. 

I  have  obtained  such  data  as  was  possible  by  correspondence  with 
manufacturers  and  personal  conferences  with  dredge-owners. 

It  is  not  believed  that  suitable  dredging  plant  can  be  obtained  for 
less  than  the  following  sums,  viz : 

1  dipper-dredge,  complete,  with  oatfit  and  neceasary  equipment $26, 000 

1  tug,  complete,  with  necessary  equipments,  etc 12,000 

2  dnmp-8cowB,  with  equipment 6,000 

Total  for  plant : 44,000 

The  cost  of  running  such  a  plant  would  be  as  follows,  per  month : 

Wages $760 

Board  of  emplov^ 210 

Lubricauts  and  lights 25 

Laundry  expenses 15 

Sundry  expenses,  not  enumerated 20 

Coal,  at  $7  per  ton 819 

Repairs 300 

Depreciation  of  plant 366 

2,515 

If  such  a  plant  averages  1,000  cubic  yards  of  excavation  per  day,  or 
say  26,000  cubic  yards  per  month,  which  assumes  that  there  shall  be 
no  extensive  delays  on  account  of  breakages  or  bad  weather,  the  cost 
per  cubic  yard  would  be  $0.0966,  or  say,  practically,  10  cents. 

This  is  a  favorable  showing,  for  the  reason  that  it  does  not  include 
any  extraordinary  breakages,  repairs  to  plant,  insurance,  or  cost  of  su- 
pervision, which  items  probably  would  make  the  actual  cost  to  those 
who  have  to  accept  these  latter  items  as  part  of  the  cost  of  dredging 
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folly  15  cents  per  cubic  yard.    If  the  material  has  to  be  transported 
over  a  mile  tbe  cost  is  considerably  increased. 

As  there  is  satisfactory  competition  among  dredging  contractors  at 
this  place  at  present,  there  does  not  appear  to  be  any  advantages  of 
sufficient  importance  to  warrant  the  Government  investing  in  a  dredg- 
ing outfit. 

RESUMi^:  OF  BECOMMKNDATIONS. 

For  maintenance  of  piers  at  the  entry $10,000 

For  dredging  and  maintaining  channel  in  vicinity  of  entry  piers 5,000 

For  preservation  of  dredged  area  in  basin  at  Old  Superior 2, 000 

For  channel  in  Superior liay 15,000 

For  examinations,  plans,  etc.,  for  proposed  new  entrance 2,500 

For  channel  along  Wisconsin  dock  line,  St.  Louis  Bay 112, 156 

Facilities  for  inspection 2,000 

148.656 

Superior,  West  Superior,  and  Connor's  Point  are  in  the  collection  district  of  Superior, 
Wis.,  Marquette,  Mich.,  being  the  port  of  entry.  The  nearest  light-house  is  situated 
on  the  entry  piers  at  Superior,  Wis. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  SUPERIOR  BAY  AND  ST. 

LOUIS  BAY,  WISCONSIN. 

By  act  of  Congress  approved  March  3,  1867 $63,000.00 

By  act  of  Congress  approved  April  10,  liJCD 45,000.00 

By  act  of  Congress  approved  July  7,  1870 40,000.00 

By  act  of  Congress  approved  March  3,  1871 60,000.00 

By  act  of  Congress  approved  June  10,  1872 50,000.00 

Allotted  from  act  approved  March  3, 1873 63,950.80 

Allotted  from  appropriation  for  "repairs  of  harbors  on  northern  lakes "..  5, 433. 00 

By  act  of  Congress  approved  August  14,  1876 3,000.00 

By  act  of  Congress  approved  June  18,  1878 3,000.00 

By  act  of  Congress  approved  March  3,  1879 .^,  000. 00 

By  act  of  Congress  approved  June  14, 1880 5,000.00 

By  act  of  Congress  approved  March  3, 1881 10,000.00 

By  act  of  Congress  passed  August  2,  1882 40,000.00 

By  act  of  Congress  approved  July  5, 1884 45,000. 00 

By  act  of  Congress  approved  August  5,  1886 22,500.00 

Total 460,883.80 

Amount  adopted  under  original  project,  adopted  in  1867 258, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Engineers  in 

1873 77,513.2(] 

Amount  expended  under  present  project  to  June  30,  1887 105,778.41 

Reserved  by  Chief  of  Engineers 4.:^ 

Total 441,293.97 

Estimate  for  carrying  out  present  project,  adopted  in  1881 312, 080. 00 

Act  of  July  5,  1884,  added  improvement  of  the  St.  Louis  River  Channel 
within  thQ  bay  of  Superior,  the  estimated  cost  of  which  was  (see  annual 
report  of  Maj.  Charles  J.  Allen  for  1885) 33,000.00 

Estimated  cost  of  present  project 345,080.00 

Appropriated  under  present  project 117,500.00 

Balancerequiredfor  present  project 227,580.00 

Additional  amount  required  for  new  work 114,156.00 

Total  required  for  extended  project 341,836.00 

The  following  statemeBt  shows  tho  manuer  iu  which  the  appropria- 
tions have  been  expended.    The  amount  expended  utider  the  different 
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classes  of  work  iuciades  the  cost  of  examiaations,  soondiogs,  auperin- 
tendence,  buoying,  and  contingencies : 

Repairs  and  beach  protection 113,233.00 

CoDstraction,  and  repairs  to  piers 318,173.53 

Dredging 109.885.14 

Beeerved  by  Chief  of  Engineers 4.30 

Total 441,295.97 

Balance  available  July  1, 1887 19,587. 83 

Outstanding  liabilities  July  1, 1887  ..^ 508.95 

Estimated  amount  required  annually  for  preserving  and  maintaining .,. .     10, 000. 00 

Money  statement 

July  1, 1886,  amount  available $3,349.11 

Amount  appropriated  by  act  approved  August  5, 1886 22, 500. 00 

25,849.11 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 t6,2a5.58 

July  1,  1H87,  outstanding  liabilities 508.95 

6,774.53 

July  1, 1887,  amount  available 19,074.58 

r  Amount  (estimated)  required  for  completion  of  existing  project 341, 836. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  J  n  uo  30, 1889  148, 656. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Abstract  of  proposaU  received  for  dredging  in  Superior  Bay  and  St,  Louis.  Bayj  Wiscon- 
sin, and  opened  December  13,  1886,  at  Duluth,  Minn.,  by  Capt,  James  B,  Quinn,  Corps 
of  Engineers, 


Na 


Names  and  addresBoa  of  bidders. 


Tmman  &  Cooper,  Manitowoc,  Wis 

Chicago  Dredging  and  Dock  Company,  Chicago,  UL 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay,  Wis. 

Renseler  R. Dodge,  Fulton.K.  Y 

Charles  8.  Barker,  Duiath,  Minn 

Williams,  Upham  &Co.,  Doluth,  Minn 


Prices  bid 

for  dredging, 

per  cubic 

yard. 


Cents. 


22 
25 
10| 
10 
•18 


*  Lowest  bid. 

Contract  awarded  to  Charles  8.  Barker,  with  the  approval  of  the  Chief  of  Engineers. 
Contract  dated  December  21, 1886.  Work  to  bo  commenced  on  or  before  June  1, 1887, 
and  completed  by  September  1,  1867. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments  for  May  and  June,  1887, 


Beceipts. 

Shipments. 

, 

Vessels. 

Merchandise. 

Vessels. 

Merchandise. 

Mav         * 

JTiK 

24 

48 

Jims. 
81,029 
60,043 

No. 
11 
14 

Tons. 

14,350 
17.989 

Jane 

Total : 

72 

97,972 

25 

32,345 
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Comparative  statement  of  arrivals  and  clearances  of  vessels  for  four  years. 


Yean. 


Total 
toDoage. 


1886 
1885 
1884 
1883 


27M00 

189,768 

115,872 

15,468 


HeoeipU  of  freight  Infh 

%ke  during  1886. 

• 

CommoditieB. 

' 

Quantity. 

Valne. 

Coal 

tong.. 

•    176,918 

22,781 

40,000,000 

1,000,000 

$1  061,508 

Iron                       

Jo. .. 

Oil  240 

Lom           

feet,  B.li.. 

320,000 

01^!.:::;:::::":::::::: 

barrels.. 

6,500 

MleGollAneooB  froij^ht . . . 

poonda.. 

100,000 

Total r,r- 

2,399,248 

Shipments  of  freight  by  lake  during  1886. 


Commodities 

Quantities. 

Value. 

feet,  B.M.. 

35,000,000 

1.000,000 

1,000.000 

20,000 

3,000 

$525,000 
3,000 
6,000 

Khinffli'S 

.........  .number.. 

Brick.. ..'.'.'.*.'." 

do.... 

Misoellsneona  f reiirfa  t .... 

tODS. . 

2CO,000 
120,000 

CatUe 

' 

number.. 

Tutal 

854,000 

Comparative  statement  of  receipts  and  shipments  for  three  years. 


Years. 


Value. 


1888 
1885 
1884 


93,253,248 
034,805 
484,393 


COMMUNICATION  FROM  THE  WEST  SUPERIOR  CHAMBER  OF  COMMERCE. 

Whereas  the  demand  of  commerce  at  the  port  of  West  Saperior,  Wis.,  for  in- 
creased facilities  for  shipping  is  sach,  that  it  becomes  necessary  to  continae  the  dredg- 
ing and  improvement  of  the  existing  channel  in  St.  Lonis  Bay,  and  a  continnation  of 
the  same  to  deep  water  at  Grassy  Point,  the  Superior  entry,  and  the  improvemcDt 
and  maintenance  of  the  Government  piers  at  said  entry,  and  the  dredging  of  a  new 
andsnffioient  channel  connecting  deep  water  at  Connor's  Point  with  tho  Duluth  Har- 
bor. Therefore  your  petitioners,  the  West  Superior  Chamber  of  Commerce,  would 
most  respectfully  memoriidize  yon  to  embody  in  ^our  forthcoming  report  to  the  Sec- 
retary of  War  such  recommendations  for  appropriations  as  in  your  Judgment  will  be 
necessary  to  complete  the  improvements  above  suggested. 

O.  N.  MuRDOCK,  President, 
M.  B.  Kimball,  Secretary. 
To  Captain  Quinn. 

ARGUMENTS  IN  SUPPORT  OF  FOREGOING  MEMORIAL. 

The  arguments  which  we  have  to  offer  in  support  of  the  foregoing  memorial  are, 
the  existence  here  of  the  following  railway  terminals,  viz :  Chicago,  Saint  Paul,  Min- 
neapolis and  Omaha,  controlling  and  operating  about  2,000  miles  of  road,  and  which 
is  putting  in  $1,000,000  worth  of  improvements  here  the  present  season  In  docks, 
elevators^  warehouses,  yard-tracks,  etc.:  the  St.  Paul  and  Duluth,  whose  improve- 
ments being  made  here  this  season  in  uridging,  yard-tracks,  warehouses,  etc.,  will 
{approximate  $500,000  ]  the  Duluth,  l^uth  $horo  v^ni  Atlantic,  a  lin9  now  l^uig  oqo^ 
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Btrooted  between  the  Sault  Ste.  Mario  and  thia  place,  contemplating  ezteoaive 
improvements  here ;  the  Northern  Pacific,  which  has  extensive  unimproved  terminal 
facilities  here,  where  the  headquarters  of  its  Wisconsin  Division  now  are,  and  which 
is  doing  a  large  and  rapidly  increasing  business  and  has  in  view  the  improvement 
of  its  grounds  at  this  place  m  the  near  future ;  the  St.  Paul,  Minneapolis  and  Mani-  > 
toba,  whose  lines  at  present  are  equal  in  extent  to  those  of  the  great  Northern  Pacific 
and  which  it  will  soon  exceed,  having  200  acres  of  laud  here  for  terminal  facil- 
ities, and  designing  in  the  near  fatnre  to  make  this  its  main  terminal,  where  it  will 
construct  its  shops  at  an  estimated  cost  of  $3,000,000  and  constantly  employ  from 
1,500  to  2,000  men,  already  having  9  miles  of  yard-track,  which  amount  is  now  being 
doabled.  This  company  now  owns  and  operates  here  the  largest  elevator  on  Lake 
Superior,  having  a  capacity  of  2,000,000  bushels,  and  which  will  be  duplicated  the 
present  season.  This  elevator  during  the  month  of  June  handled  more  wheat  than  all 
others  at  the  head  of  the  lake  combined.  Terminal  facilities  are  also  owned  here  by 
the  Dnluth  and  Iron  Range,  and  the  Lake  Superior  and  Southwestern.  There  are 
also  located  here  the  extensive  dock  of  the  St.  Paal  and  Pacific  Coal  Company,  the 
Lehigh  Coal  and  Iron  Company's  large  coal-dock,  and  also  large  coal  and  iron  docks 
belonging  to  .the  Northern  Pacific,  and  the  large  coal-dock  now  being  built  by  the 
Omaha  Company,  besides  the  large  merchandise  dock  of  the  Manitoba,  and  a  large 
merchandise  dock  being  built  by  the  Lehigh  Valley  Transportation  Company.  We 
also  have  located  here  the  International  Cfattle  Company's  Stock  Yards,  a  corpora- 
tion whose  capital  is  $1,500,000,  and  which  fattened  at  its  yards  and  shipped  the  pres- 
ent season  3,500  stall-fed  cattle,  and  which  is  continually  enlarging  its  plant.  The 
growth  of  West  Superior  during  the  past  year  has  shown  an  increase  of  500  per  cent, 
in  both  population  and  buildings,  and  a  street  railway  is  now  being  built,  and  ar- 
rangements have  been  perfected  for  a  complete  system  of  water- works  to  be  put  in 
after  the  latest  and  most  approved  methods.  The  population  of  the  place  is  now  4,000, 
with  a  prospect  that  it  will  more  than  double  within  the  next  fiscal  3'ear. 


F  F3- 

IMPROVEMENT  OP  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

This  work  is  located  aboat  27  miles  northeast  of  Dalath,  Minn. 

The  improvement  has  jast  began,  and  contemplates  the  constraction 
of  two  breakwater-pierB,  extending  from  the  eastern  and  western  points 
of  the  bay  towards  the  center.  Pour  hundred  feet  of  the  eastern  pier 
will  be  completed  during  the  present  working  season. 

Agate  Bay  is  a  small  indentation  of  the  rocky  coast  of  Lake  Superior, 
and  affords  but  little  shelter  from  storms  which  blow  on  or  nearly  on 
shore,  nevertheless  the  slight  protection  it  naturally  afforded  was  suf- 
ficient to  insure  its  selection  as  a  shipping  point  for  the  iron  mines  of 
the  Vermillion  Bange,  and  a  railroad  was  built  from  this  bay  to  Tower,  in 
the  iron  regions.  Later  on  this  railroad  was  extended  to  Duluth,  and, 
in  consequence  of  these  railroad  connections,  Agate  Bay  (Two  Harbors] 
has  attained  considerable  importance  as  a  shipping  point.  Naturally 
the  development  of  commercial  enterprises  at  this  place  has  rendered 
the  improvement  of  the  harbor,  so  as  to  render  it  secure  during  storms 
from  whatever  direction,  a  necessity,  and  hence  the  present  operations 
which  have  this  object  in  view. 

Whatever  arguments  may  have  been  adduced  for  the  commencement 
of  this  work  apply  now  with  even  greater  force,  since  the  commerce  of 
the  place  shows  a  most  remarkable  increase  since  the  appropriation  with 
which  to  commence  the  work  became  available. 

It  is  at  present  the  only  shipping  port  for  the  immense  iron-ore  in- 
terests on  the  north  shore  of  Lake  Superior. 

Its  harbor  opens  earlier  and  closes  later  than  those  at  the  head  of  the 
lake. 

It  is  destined  to  become  an  important  harbor  of  i^fuge  for  all  ship- 
ping which  may  pass  up  the  lake  to  Duluth.  It  is  connected  by  railroad 
mtb  the  great  systems  of  ro?i4s  of  tU^  West  m^  Noytbw^t, 
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Its  tribatary  interests  are  bat  in  their  infancy,  and  if  the  conseqaent 
commerce  continaes  to  increase  as  it  has  of  late,  the  most  strenuous 
efforts  will  be  necessary  to  maintain  the  harbor  improvement  any  thiD|^ 
near  a  condition  abreast  with  the  necessities  of  the  situation. 

The  estimated  cost  of  the  two  piers  is  $213,000.  Of  this  snm,  $22;. 
500,  appropriated  by  act  of  Oon<^re8S  approved  August  5, 1886,  will  have 
been  expended  before  the  commencement  of  the  next  fiscal  year  (1889). 
It  is  important  that  the  east  breakwater  be  completed  first.  Its  esti-  lovffi 
mated  cost  is  $91,292.  Since  this  estimate  was  made,  however,  quite  aa 
advance  in  the  cost  of  materials  and  labor  has  occurred,  and  at  presents 
prices  it  is  hardly  likely  that  this  pier  can  be  built  for  less  than  $100,000. 
an  average  of  $100  per  running  foot.  Deducting  $22,500  appropriatea 
August  5, 1886,  leaves  $77,500  amount  required  to  complete  this  pieft  ^ 
This  amount  could  be  most  advantageously  and  economically  expended 
during  the  next  year.  ^^^^ 

A  tracing  showing  localities  of  proposed  piers  accompanies  this  reporf 

This  work  is  sitnatod  in  the  collectioa  district  of  Daliith,  Miun.  Dalath,  Minoj 
is  the  nearest  port  of  entry.  The  nearest  light-house  is  situated  on  the  south  pier  f 
Daluth  Canal,  Minnesota. 

This  is  a  new  work,  only  one  appropriation  having  been  made  for  tit 
improvement  of  this  harbor,  viz :  \g 

By  act  of  Congress  approved  August  5. 1886 ^22, 50O.[ 

Amount  expended  under  approv^  project  to  Juno  30,  18c57 75d.| 

Reserved  byChief  of  Engineers 94 

Balance  available  July  1,  1887 21,646 


22,50a, 


Outstanding  Uabilities  July  1, 1887 1* 

Estimated  amount  required  to  complete  the  improvement 221, 71 

Estimated  amount  required  annually  for  preserving  aud  maintaining, 
when  improvement  is  completed 2,00| 

Money  statement, 

Amonnt  appropriated  by  act  approved  August  5, 1883 22,  50| 

Jaly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  * 

liabilitiesoutstandingJuly  1,1886 $853.28  | 

Jaly  1,  1887,  outstanding  liabilities 120.00  ' 


July  1, 1887,  amonnt  available 21,  ( 

'Amount  (estimated)  required  for  completion  of  existing  project 221, ' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  I 

1889 77,  q 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867.  ' 


Abstract  of  proposals  received  for  constructing' five  hun^'' red  linear  feet,  moreorless^  of, 
water  at  Agate  Bay,  Minnesota,  and  opened  Marcl  21, 1887,  at  Duluth,  Minn, ,  hg 
James  B,  Quinn,  Corps  of  Engineers, 


No. 


Kune  and  ftddress  of  bidder. 


Christian  Schwans  and  Charlos  Berner,  Green  Bay,  Wis  ... 


for! 
t4t« 

»^5| 


Recommended  that  the  bid  be  rejected  as  being  excessive,  and  that  pro|>oa 
reinvlted  for  this  work.    Becommendatlon  was  approved  by  the  Chief  of  K  i^ 
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MAP  of  AGATE  BAY, MINN., 

huwinti    improvements   under  construction  and  projected 
i  June  30"  tm. 
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AhstraetofpropoMls  received  for  conairucUufffice  hundred  linear  feet^  more  or  less,  of  break- 
water at  Agate  Baif,  Minnesoiaf  and  opened  May  16,  1887,  at  Duluthf  Minn.,  by  Capt. 
JanuB  B,  Quinn,  Corpe  of  Engineers, 


HaoiM  and  addreMee  of  bidden. 


i 

si 


Eonndation. 


Crib-work. 


■**  SI 

If 


ll 


It: 

s  «^ 


It 


ll 

CQ 


09 


«  '  9 

QQ 


o  1^  a 


CD 


Is. 

^  - 
a  Op 

^  ®  d 
'3'*  q 

1-^ 


Wm.  L.  McLennon  and  Vom  Palmer,  Du- 

latb,Minn 

Poter  Lambert,  Dalnth  Minn 

Charlea  S.  Barker,  Dalath,  Minn 

Williama.  Upham  &  Co.,  Dalath,  Minn. 
Steele  Bioa.  &  Co.,  Dnlath,  Minn 


#4.77 

732. 
6.26 
5w55 
6.27 


04|e, 


f26L72      915.82 
,870.0413,835. 


81.60 

33.  eo 

23.90 


009, 
ie.50 
17.10 
ie.64 


$36.77       10.28     «1L 
.059.00  2,180.00  4,302.00 


98125, 


28.60 
80.25 
27.20 


10.60 
10.00 
0.25 


13.25 
14.10 
12.48 


575 
26,088 
28,426 
80,  a^*) 
25,806 


Con  tract  awarded  to  Steele  Bros,  d^  Co.,  as  the  lowest  bidders  for  constraoting  400 
linear  feet  of  breakwater,  with  the  approval  of  the  Chief  of  Engineers: 

Contract  dated  Mav  18,  1887 ;  work  to  be  oommenced  on  or  before  June  1, 1887,  and 
completed  by  December  1, 1867. 


COXHEBCIAL  STATISTICS  OF  TWO  HARBORS,  AGATE  BAY,  MINNESOTA. 

Nvimber  of  vesaeU  arriving  and  departing. 


Yean, 

VeMeU. 

Tonnage. 

18M 

•263 
•174 

460,000 

1W5.                       , 

295,800 

Xaffltnae 

89 

164,200 

*  In  addltioa  to  these  were  numerons  north  abore  aod  other  boat*,  and  daily 
and  Tvo  Harbon,  not  hicloded  in  thia  atatement. 

Beoeiptg  and  ehipmentg. 


boats  between  Dalath 


188& 


UBS, 


Ore  shipped 

Miscsitamwna  freight  leceived  and  shipped  . 


Ton», 
304,300 
21.954 


Total. 


326,850 


Tom. 
225.484 
10.895 


236,379 


EeOmaied  value  (^freight  reoeived  and  ehipped,  exoluHve  of  ore. 


Tears. 

Valne. 

IflV  ......                       

$773,000 

1M5 - - 

497,800 

w 

375^200 

ArriTals  and  clearances  of  vessels  from  May  17  to  Jnly  16,  1687,  were  *85 ;  esti- 
nated  tonnage,  135,326. 

*  In  addition  to  these  were  nnmeroos  north  shore  and  other  boats  calling  at  Two 
ParboxB,  notinclnded  in  this  statement* 
J8873  BNO  87 123 
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F  F  4. 

IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

This  harbor  is  situated  on  the  rocky,  northern  shore  of  Lake  Supe- 
rior, 110  miles  east  of  Dalath,  Minn.,  It  is  the  only  harbor  of  ref- 
uge upon  this  coast  in  the  United  States.  Until  recently  it  was  not 
accessible  for  vessels  drawing  over  10  feet  of  water,  and  but  little  pro- 
tection from  southwest  gales  existed,  but  in  1883  a  breakwater  350  feet 
long  was  completed,  and  since  then  some  dredging  has  been  done  which 
,  has  given  safe  anchorage  space  for  a  number  of  vessels  of  16-feet  draught 

Owing  to  the  rapid  advance  in  the  number  of  vessels  which  pass  by 
or  visit  this  harbor,  its  importance  as  a  harbor  of  refuge  is  greatly  in- 
creasing, and  it  appears  to  be  likely  that  in  a  short  time  the  entire  area 
of  the  harbor  will  afford  but  inadequate  space  for  the  accommodation  of 
the  shipping  which  will  congregate  here. 

At  present  its  chief  importance  lies  in  its  being  a  harbor  of  refuge  for 
the  shipping  which  passes  in  its  vicinity,  but  its  importance  as  a  ship- 
ping port  will  shortly,  without  doubt,  be  greatly  increased.  It  is  but  a 
short  distance  from  the  marvelously  rich  deposits  of  iron  ore  of  .the  Ver- 
million Bange,  and  a  railroad  has  already  been  projected  which  will  start 
from  Grand  Marais  and  reach  these  mines  of  ore  with  an  easier  grade 
and  less  length  than  can  be  obtained  from  any  other  lake  shipping  port. 
I  have  been  creditably  informed  that  arrangements  for  the  speedy  con- 
struction of  this  road  have  been  perfected,  and  that  an  elaborate  sys- 
tem of  ore-docks  will  shortly  be  commenced  at  Grand  Marais. 

Hardly  a  boat  arrives  in  the  harbor  which  does  not  bring  a  lot  of  pros- 
pectors, and  hardly  a  day  passes  but  some  new  mineral  wealth  is  dis- 
covered, all  of  which  but  awaits  the  completion  of  the  short  line  of  road 
which  will  have  its  terminus  at  Grand  Marais,  to  be  rend^^  pro- 
ductive. 

In  view  of  the  enterprises  which  will  soon  focus  at  Grand  Marais,  as 
a  .result  of  the  completion  of  this  railroad,  it  is  safe  to  assert  that  the 
complete  improvement  of  the  harbor  at  Grand  Marais  will  be  necessary 
in  a  very  short  time. 

The  harbor  is  not  very  large  and  the  convenience  of  commerce  will 
require  the  improvement  of  its  entire  area  within  the  5-foot  curve. 

This  will  make  it  necessary  to  remove,  by  dredging,  about  653,900 
cubic  yards  of  earth,  at  25  cents  per  cubic  yard,  $138^475. 

To  afford  adequate  protection  firom  the  storms  which  come  from  the 
southwest,  the  further  extension  of  the  breakwater  about  350  feet  will 
be  necessary.    This  will  cost  $25,000 ;  total,  $103,475. 

If  this  sum  is  made  available  in  one  appropriation,  which  would  make 
the  success  of  the  work  certain  and  economical,  the  cost  of  contingen- 
cies would  not  exceed  $2,000,  or  total  for  completed  work  $165,475. 

If  the  appropriations  are  extended  over  a  number  of  years  the  cost  is 
necessarily  enhanced,  for  the  following  reasons:  If  sufficient  is  not  ap- 
priated  to  complete  the  pier  to  its  full  dimensions,  for  example,  it  is 
liable  to  serious  damage  before  completion,  and  certain  expensive  pre- 
cautions have  to  be  taken  which  would  be  otherwise  unnecessary.  The 
expense  of  transporting  the  machines  and  appliances  used  in  its  con- 
struction will  have  to  be  added  each  time  this  transportation  becomes 
necessary.  The  superintendence  and  other  incidental  expenses  increase 
with  the  time  the  work  is  continued. 

For  similar  reasons  the  dredging  can  be  most  economically  completed 
in  one  season. 
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There  is,  furtherinorey  a  very  great  advantage  to  be  derived  from  the 
competition  of  bidders  when  large  qaantities  of  works  are  involved. 
Economy  plaiuly  indicates  that  the  total  sam  of  $165,475  can  be  most 
advantageously  expended  daring  the  following  season. 

The  original  estimated  cost  of  the  improvement  was  $139,669.  This 
estimate  did  not  contemplate  the  dredging  of  the  entire  area  advocated^ 
above;  in  fact,  it  only  sought  to  provide  anchorage  for  vessels  which 
might  seek  this  harbor  in  stress  of  weather.  The  facilities  required  as 
a  port  of  commerce  were  not  contemplated.  The  consideration  of  this 
new  exigency  necessarily  increases  the  estimated  cost  of  the  completed 
work. 

The  harbor,  when  completed  as  advocated,  will  contain  about  50  acres 
of  safe  anchorage  room.  About  11  -acres  of  this  area  will  have  been 
dredged  by  the  end  of  this  season. 

The  areas  dredged  and  being  dredged  and  the  location  of  completed 
breakwater  and  proposed  breakwater  are  indicated  on  the  accompany- 
ing tracing. 

This  work  is  in  the  collection  district  of  Dulath,  Minn.  *  Daloth,  Minn.,  is  the 
Dearest  port  of  entry.  The  nearest  light-honse  is  situated  on  the  breakwater  at  Grand 
Marais. 

ABSTKACT  OF  AFFROPBIATIONS  FOR  XMPKOVINO  HARBOR  AT  GRAND  MARAIS,  MINNE- 
SOTA. 

By  act  of  Congress  approved  Maroh  1, 1879 $10,000. 00 

ByactofCongressapproved  June  14,1880 10,000.00 

By  act  of  Congress  approved  March  3, 1861 20,000.00 

By  act  of  Congress  passed  Aognst  2,  1882 20,000.00 

By  act  of  Congress  approved  July  5, 1884 10,000.00 

By  act  of  Congress  approved  Angnst  5, 1886 10,000.00 

Total 80,000.00 

Amount  expended  under  approved  project  to  June  30, 1887 68, 434. 60 

Balance  available  July  1, 1887 11,565.40 

80,000.00 

Outstanding  liabiUties,  July  1,  1887 5,917.67 

Original  (estimated)  amount  required  to  complete  the  improvement i:)9, 669. 00 

Present  (estimated)  cost  to  complete  the  improvement  in  accordance  with 

extension  of  project,  exclusive  of  amounts  already  appropriated 165, 475. 00 

Estimated  amount  required  annually  for  preserving  and  maintaining ....      1, 500. 00 

Money  statement. 

July  1,  1886,  amount  available $1,954.58 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

11,954.58 
July  i,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $.389. 18 

July  1, 1887,  outstanding  liabilities 5,917.67 

6,306.85 

July  1, 1887,  amount  available 5,647.73 

{Amount  (estimated)  required  for  completion  of  existing  project 165, 475. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endi ng  June  30, 1889  165, 475. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahairact  of  proposals  received  for  dredging  in  harhor  at  Grand  Maroie^  Jflitn.,  and  opened 
December  13, 18ti6,  at  Duluth,  Minn,,  by  Copt  James  B,  Qainn,  Corpe  of  Engineers. 


Truman  &.  Cooper,  Hanitowoo,  Wis 

Chicago  Drpdgini;  and  Dock  Company,  Chicago,  III , 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay,  Wia. 

Renseler  K.  Dodge,  Fnlton,  N.  Y , 

Charles  S.  Barker,  Daluth,  Minn 

WilU«n^  Upham&Co.,  Daluth,  Minn 


Cents. 


29 

30 

30 

*24l 


*lx)we8tbld. 

Contract  awarded  to  Williams,  Upham  &  Co.,  with  the  approval  of  the  Chief  of 
Engineers ;  contract  dated  December  23,  1886.  Work  to  be  commenced  on  or  before 
June  1,  1887,  and  completed  by  September  1,  1887. 


COMMERCIAL  STATISTICS. 

N  From  January  1  to  Jane  30,  1887 : 

Arrivals 63 

Clearances 63 

Total 126 


Tona. 

Value. 

Freight  received : 

28,06i 

l6,e28.U 

Freight  shipped: 

Furs 

i,7oaoo 
Toaoo 

Fresh  flsh 



Total 

2,400.00 

JieoeipU  and  shipmenU  of  freight  in  1886. 


Ponnda.     Valae. 


Beoeipts... 
Shipments.. 


Totaa V 


i08,«K2 
800  018 


|31«0]4.K 
17,iMM.82 


784,760 


48^510.60 


Comparaii%>e  statement  of  freight  receivedand  shipped  for  six 

years* 

Year. 

Ponnds. 

Valne. 

Year. 

Ponnds 

Vftlne. 

188A 

784,750 
583,306 
265^250 

$48,610.00 
41.484.86 
30,10a76 

1883 

308,518 
600,000 
862.000 

|27,ff7&04 
2^e»1.70 
301SB3.OO 

1885 

1882 

1884 

1881 

Arrivals  and  olearanoes  of  vessels  for  six  years. 


Yesr. 

Arriv- 
als. 

Clear- 
ances. 

Year. 

Arriv. 
ala. 

Clear> 
aaoM. 

1886 

210 
188 
152 

210 
100 
158 

1888 

181 
184 
108 

m 

1885         

1882 

IM 

1884 

1881 

108 
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APPENDIX  G  G. 


HARBORS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OP 
MILWAUKEE,  WISCONSIN. 


REPORT  OF  CAPTAIK  CHARLES  E,  L.  B.  DAVIS,  CORPS  OF  ENOINEERS, 
OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ashland  Harbor,  Wisconsin. 

2.  Ontonaoon  Harbor.  Michigan. 

3.  Eagle  Harbor,  Micnigan. 

4.  Establishment    and    maintenance   of 

harbor-lines  in  Portage  Lake,  Michi- 
gan. 

Marqnette  Harbor,  Michigan. 

Harbor  of  Refnge,  Grand  Marais,  Mich- 
igan. 

Manistique  Harbor,  Michigan. 

Cedar  River  Harbor,  Michigan. 

Menomonee  Harbor,  Michigan  and 
Wisconsin. 


10.  Oconto  Harbor,  Wisconsin. 

11.  Pensankee  Harbor,  Wisconsin. 

12.  Green  Bay  Harbor,  Wisconsin. 

13.  Harbor  of  Refuge  at  entrance  of  Stur- 

geon Bay  Canal,  Wisconsin. 

14.  Ahnapee  Harbor,  Wisconsin. 

15.  Kewannee  Harbor,  Wisconsin. 

16.  Two  Rivers  Harbor,  Wisconsin. 

17.  Manitowoc  Harbor,  Wisconsin. 

18.  Sheboygan  Harbor.  Wisconsin. 

19.  Port  Washington  harbor,  Wisconsin. 


EXAMINATION. 
20.  Torch  Lake  Channel,  Lake  Superior,  Michigan. 


United  States  Engineer  Office, 

Milwaukee^  TKw.,  July  27, 1887. 

Sir:  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 

works  of  improvement  in  my  charge  for  the  fiscal  year  ending  June  30, 

1887. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


GGz. 

IMPROVEMENT  OF  ASHLAND  HARBOR,  WISCONSIN. 

By  the  act  of  August  5, 1886,  $22,500  were  appropriated  for  improv- 
ing the  harbor  at  Ashland,  Wis.  This  appropriation  was  evidently 
made  on  the  strength  of  the  report  of  Lieut.  Col.  J.  W.  Barlow,  Corps 
of  Engineers, dated  November  27, 1885.  (See  la^st  Annual  Keport  of  the 
Chief  of  Engineers.) 

1957 


Digitized  by 


Google 


1958  REPORT  OF  THE  CHIEF  OF  ENGINE^S,  U.  S.  ARMY. 

Supposing  Colonel  Barlow's  project  bad  been  approved,  it  was  pro- 
posed to  commence  the  construction  by  contract  of  about  1,900  feet  of 
the  breakwater  recommended  by  him,  or  as  much  as  ^the  funds  would 
permit  This  proposal  was  returned  and  orders  given  to  prepare  and 
submit  a  project  with  full  plan  and  detailed  estimate  of  cost.  In  an- 
answer  thereto  the  following  letter  was  written : 

United  States  Engineek  Office, 
^  Miltoaukee,  Wis,,  SeptemherfSi,  1886. 

Sir  :  In  obedience  to  the  letter  from  the  Chief  of  En^neers'  Of|ce,  dated  Angnst 
12,  188G,  I  submitted,  on  Angnst  17,  a  project  for  improvine  the  harbor  of  Ashland, 
Wis.,  nnder  act  of  Augast  5,  1886,  appropriating  t^,500  therefor.  It  was  proposed 
to  expend  this  money  in  building  a  portion  of  the  breakwater  in  accordance  with 
the  plans  submitted  to  the  Chief  of  Engineers  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  in  his  letter  of  November  27,  1885,  the  total  estimated  cost  of  which,  in- 
cluding dredging^  was  $142,377.02. 

This  project  was  returned  to -me  by  indorsement  dated  August  28, 1886,  lequestine 
me  to  prepare  and  submit  a  project  for  the  improvement,  with  full  plan  and  detailed 
estimate  of  the  cost  of  the  wotk. 

Under  authority  from  the  Department  I  have  recently  made  a  personal  examina- 
tion of  Chequamagon  or  Ashland  Bay,  and  before  sending  in  any  project  I  should  like 
to  submit  the  following  report : 

Chequamagon  Bay  is  12  miles  in  a  northeast  and  southwest  direction  and  has  an 
average  width  of  about  5  miles.  It  is  almost  completely  land-locked  and  the  only 
sea  it  IS  subject  to  originates  within  the  bay  itself,  though  a  heavy  sea  outside  un- 
doubtedly raises  the  water  in  the  bay  during  a  northeaster.  With  a  '*  fetch  "  of  12 
miles,  according  to  Stevenson's  formula,  we  ought  to  have  waves  of  about  6  feet 
maximum  height  during  storms,  and  this  corresponds  closely  with  the  heights  given 
by  those  familiar  with  the  locality.  It  is  described  as  a  ''short,  chopping  sea,''^and« 
in  my  opinion,  such  seas  would  not  have  volume  enough  to  cause  the  large  iron-ore 
barges  of  13  to  14  feet  draught  to  rise  and  fall ;  doubtless  much  spray  would  be  thrown 
and  the  labor  of  loading  and  unloading  rendered  disagreeable,  out  by  no  means  im- 
possible, on  the  windward  side  of  the  wharves.  I  inclose  a  map  showing  the  general 
position  of  Chequamagon  Bay,  with  the  approximate  location  of  the  proposed  break- 
water shown  in  red.  Scott's  New  Coast  Pilot  for  the  lakes  states  that ''  good  anchor- 
age and  protection  from  all  winds  can  be  found  almost  any  where  inside  of  the  Apostle 
Islands."  Vessels  bound  east  or  west  would  not  turn  from  their  course  to  seek  refuge 
in  this  bay,  while  those  bound  to  Ashland  can  take  refuge  under  Chequamio  Point 
until  after  the  storm  subsides,  as  stated  in  the  communication  of  the  Business  Men's 
Association  of  Ashland,  dat«d  August  26, 1884,  and  addressed  to  Colonel  Barlow. 
(See  Ex.  Doc.  No.  89,  Forty-eiehth  Congress,  second  session.) 

Although  the  proposed  breakwater  would  be  a  convenience  by  forming  a  stilling 
basin  on  its  lee  side  and  would  facilitate  loading  and  unloading,  I  am  decidedly  of 
the  opinion  that  it  is  not  a  necessity  demanded  by  the  general  interests  of  commerce 
and  1  therefore  recommend  that  this  work  be  not  undertaken. 

As  my  opinion  differs  from  that  of  Colonel  Barlow,  I  respectfully  suggest  that  in 
case  the  Department  decides  to  reconsider  this  matter,  it  might  refer  the  subject  to  a 
Board  of  Officers. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Captain  of  JEngineera, 

The  Chief  of  Engineers,  U.  S.  A. 

[First  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
October  13, 1886. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  river  and  harbor  act  approved  August  5,  1686,  contains  the  following  item  : 
*<  Improving  harbor  at  Ashland,  Wis. :  Continuing  improvement,  $22,500." 
A  survey  of  this  locality  was  provided  for  in  the  river  and  harbor  act  of  July  5, 
1884«  and  throe  roports  thereon  have  been  propared  and  submitted  by  Lieut.  Col.  J. 
W.  Barlow,  Corps  of  Engineers,  two  of  which  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  89,  Forty-eighth  Congress,  second  session,  copy  here- 
with. Colonel  Barlow's  third  and  final  report  (also  herowith)  has  been  roceived 
since  the  last  Annual  Report  of  this  office  was  submitted  and  has  never  theroforo  been 
officially  commnuicatod  to  Cougress. 
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APPENDIX   GO ^REPORT   OP   CAPTAIN   DAVIS.  1959 

Cuptaia  Dayis,  in  answer  to  a  reqaest  from  this  office  for  tlie  preparation  of  a  pro- 
ject for  the  expenditare  of  the  above  appropriation,  reaches  the  conclusion  that  al- 
though the  proposed  breakwater  would  be  a  convenience  by  forming  a  stillinf^  basin 
on  its  Ice  side  and  would  facilitate  loading  and  unloading,  it  is  not  a  necessity  de- 
manded by  the  general  interests  of  commerce,  and  therefore  recommends  that  this 
work  be  not  nndertaken. 

The  views  of  Captain  Davis  are  concurred  in  by  this  office,  and  it  is  accordingly 
recommended  that  the  commencement  of  work  upon  the  proposed  breakwater  be 
postponed. 

John  G.  Parks, 

CoUmel  of  Engineers, 
Bvt,  Maj.  Gen,,  U,  8.  A.,  in  charge  of  office, 

[Second  indorsement.] 

War  DEPARTMElfT, 

acto^20, 1886. 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 
By  order  of  th0  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 

In  March,  1887,  a  Board  of  Engineers  was  conyened  to  consider  the 
subject  of  the  improvement  of  Ashland  Harbor,  Wisconsin,  and  to 
present  a  project  for  the  same  with  a  recommendation  for  the  application 
of  the  available  funds. 

The  Board  submitted  a  report,  a  copy  of  which  is  attached. 

The  additional  survey  recommended  by  the  Board  was  commenced 
early  in  June  and  was  much  delayed  by  foggy  weather.  At  the  close  of 
the  fiscal  year  'the  field-work  was  completed  and  the  plotting  begun. 
On  the  completion  of  the  chart  a  project  will  be  submitted  for  closing 
the  breach  in  Ghequamagon  Point  and  dredging  in  accordance  with  the 
Board's  recommendation. 

Money  statement 

Amount  appropriated  by  act  approved  Angust  5,  1886 $22, 50C;  00 

July  1, 1887,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 679.57 

July  1,  1887,  amount  available 21,820.43 


C0MM1ERCIAL  STATISTICS  FOR  THE  YEAR  BNDINO  DECEMBER  31,    1886. 

[Farnlahed  by  C.  H.  Call,  collector  of  cnstoms,  district  of  Superior.! 

Name  of  barbor,  Ashland,  Wis. ;  collection  district,  Superior,  Mich. ;  nearest  light- 
house. La  Pointe,  on  Ghequamagon  Point  at  entrance  to  Ghequamagon  Bay. 


Arrival  and  departure  ofveaeele. 

Namber. 

Toniiage. 

Steamers 

240 

276 

224,823 

Sailing-veeselB -- - 

169,718 

Totel 

622 

3M,541 

Approximate  value. 
Principal  articles  of  export : 

Iron  ore |2, 290, 000 

Lumber 550,250 

General  merchandise 135,000 


Total 2,975,250 
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1960  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  fl.  ARMY. 

PriDcipftl  articles  of  import : 

Coal $55,000 

Steel  rails ; 575,000 

Machinery 150,000 

Hardware  and  general  merchandise 305,000 

Brick,  clay,  and  cement 5,000 

Powder 10,000 

Wagons  and  carriages 3,000 

Total 1,103.000 

No  revenue  collected. 

Mr.  Call  states  as  follows:  ''The  arrival  and  departure  of  vessels  shown  are  of  sach 
vessels  only  as  report  to  and  clear  from  the  cnstom-honse  at  Ashland,  and  represent 
about  one-half  of  the  actual  number  of  arrivals  and  departures/' 


better  of  the  chief  of  engineers. 

Office  op  the  Chief  of  Bngineers, 
United  States  Army, 
Washingtofij  D.  0.y  April  6, 1887. 

Sir  :  I  have  the  honor  to  submit  herewith  the  report  of  the  Board  of 
Engineers,  constituted  March  1, 1887,  with  your  sanction,  upon  the  rec- 
ommendation of  this  office^  to  consider  the  subject  of  the  improvement 
of  Ashland  Harbor,  Wisconsin,  and  to  prepare  a  projecf)  therefor,  with 
recommendations  as  to  the  proper  application  of  t)ie  appropriation  of 
$22,500  made  for  the  improvement  by  the  river  and  harbor  act  of 
Aufnist  5, 1880. 

This  is  a  new  work.  Gheqnamagon  Bay,  near  the  bottom  of  which 
the  town  of  Ashland  is  situated,  is  about  12  miles  long  northeast  and 
southwest,  and  about  5  miles  wide.  It  is  separated  from  Lake  Supe- 
rior by  Ghequamagon  Point,  a  spit  7  or  more  miles  long  and  from  200 
to  1,100  feet  wide,  which  forms  the  harbor,  and  would  thoroughly  pro- 
tect it  were  it  not  that  a  troublesome  sea,  which  originates  within  the 
bay,  interferes  with  the  security  of  vessels  lying  at  the  wharves. 

In  a  report  submitted  November  27, 1885,  giving  the  results  of  a  sur- 
vey made  to  comply  with  a  provision  of  the  river  and  harbor  act  of 
July  5, 1884,  Lieutenant-Colonel  Barlow  recommended,  for  the  protec- 
tion of  the  shipping  at  the  wharves,  a  jetty  perpendicular  to  the  shore, 
northeast  of  the  town,  to  a  length  of  4,000  feet,  or  more  if  found  to  be 
necessary,  at  an  ultimate  cost  of  about  $132,000,  and  in  addition  dredg- 
ing an  existing  shoal  in  the  harbor  to  the  depth  of  12  feet. 

Under  instructions  from  this  office  to  prepare  a  project  for  the  appli- 
cation of  the  present  appropriation,  Captain  Davis,  now  in  charge,  re- 
ported September  22, 1886,  that  although  a  breakwater,  as  proposed 
above,  would  be  a  convenience  by  forming  a  still  basin  on  its  lee  side, 
and  would  facilitate  loading  and  unloading,  he  was  decidedly  of  opinion 
that  it  is  not  a  necessity  demanded  by  the  general  interests  of  com- 
merce, and  therefore  recommended  that  the  work  be  not  undertaken. 
This  conclusion  was  concurred  in  by  this  office,  and  approved  by  the 
Secretary  of  War  October  22, 1886. 

The  present  Board  of  Engineers  was  convened  in  consequence  of  rep- 
resentations made,  through  Senator  Sawyer  and  Representative  Ste- 
phenson, of  Wisconsin,  by  leading  business  men  of  Ashland,  adverse  to 
the  views  of  Captain  Davis  and  advocating  those  of  Lieutenant-Colonel 
Barlow. 
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APEPNDIX   QG — ^REPORT   OF   CAPT-AIK   DAVIS.  1961 

The  Board  examined  the  locality^  and  after  careful  consideration  has 
concluded  that  no  breakwater,  in  addition  to  the  natural  one  formed  by 
Cheqnamagon  Point,  is  necessary  for  the  harbor,  and  recommends  that 
the  appropriation  be  applied  to  closing  an  existing  breach  on  that  point, 
and  to  dredging  in  front  of  the  wharves  at  Ashland  to  a  depth  of  16 
feet  to  accommodate  the  largest  vessels  that  can  pass  the  St.  Mary's 
Canal. 

The  views  of  the  Board  are  concurred  in  by  me  and  recommended  for 
approval.  The  preservation  of  Cheqnamagon  Point  appears  to  be  of 
vital  importance  not  only  to  the  harbor  of  Ashland,  but  to  all  other  land- 
ings in  the  bay.  At  present  there  is  a  breach  one-halt  mile  long,  and  of 
an  average  depth  of  3  feet  over  it,  which  although  as  yet  is  said  to  have 
but  little  effect  upon  the  waves  of  the  bay,  a  considerable  enlargement 
might  result  in  carrying  material  in  the  direction  of  Ashland  and  pos- 
sibly reduce  the  depth  of  water  in  the  vicinity  of  the  wharves. 
Very  respectfully,  your  obedient  servant, 

J.  C.  Dtjane, 
Brig.  Oen.^  Chief  of  Engineers. 

Hon.  William  C.  Endioott, 
Secretary  of  War. 

[First  indoraoment.] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twebdalb, 

Chief  Clerk. 
War  Department,  April  12, 1887. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Ashland,  Wis.,  March  17, 1887. 

Sir  :  The  Board  of  Engineer  oflBcers  constituted  by  special  orders 
No.  35,  Headquarters  Corps  of  Engineers,  Washington,  D.  C,  March 
1,  1887,  to  consider  the  improvement  of  Ashland  Harbor,  Wisconsin, 
and  to  present  a  project  for  the  same,  together  with  a  recommendation 
for  the  application  of  the  tunds  available  ($22,500)  for  the  improve- 
ment, has  the  honor  to  submit  the  following  report : 

The  Board  assembled  at  Ashland,  March  16,  and  after  duly  consider- 
ing tha  letter  of  instructions  of  March  1  from  the  office  of  the  Chief  of 
Engineers,  as  well  as  the  papers  accompanying  that  letter  and  the  let- 
ter of  March  2,  from  the  same  office,  invited  the  members  of  the  Busi- 
ness Men's  Association  of  Ashland  and  citizens  interested  in  the  pro- 
posed improvement  to  present  any  facts  in  their  possession  bearing  upon 
the  subject.  In  response  to  this  invitation  a  number  of  the  Business 
Men's  Association  and  others  met  the  Board  on  the  17th  and  discussed 
the  necessities  of  the  harbor.  But  few  facts,  however,  were  presented 
additional  to  those  already  in  possession  of  the  Board.  A  written  com- 
munication from  a  committee  of  the  Business  Men's  Association,  Messrs. 
Kennedy,  Durfee,  and  Sampson,  was  received,  from  which  it  appears 
that  the  shipment  of  ore  from  Ashland  for  the  coming  season  will  re- 
quire an  equivalent  of  1,200  vessels  loaded  with  1,000  tons  each.  This 
communication  is  herewith. 
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1962  REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

The  Board  examined  the  city  frout,  the  entire  bay  being  ice-bound, 
and  also  examined  the  following  named,  furnished  by  Gaptain  Davis, 
Corps  of  Engineers: 

Map  of  Chequamagon  Bay  and  vicinity,  scale  ^tt^,  accompanying 
Colonel  Barlow's  report  of  October  21, 1884. 

Map  of  Ashland  Harbor,  scale  T^cnr*  ^^^  ^  tihe  Chief  of  Engineers 
with  Colonel  Barlow's  report  of  November  27, 1885. 

The  first-named  map  is  a  compilation ;  and  the  second  mostly  a  com- 
pilation, also,  with  the  exception  of  the  soundings. 

Chequamagon  Bay,  on  which  the  city  of  Ashland  fronts,  is  situated 
about  60  miles  easterly  from  Duluth  and  is  a  deep  indentation  in  the 
south  shore  of  Lake  Superior,  sheltered  against  storms  from  the  lake 
by  the  group  of  Apostle  Islands  and  by  Chequamagon  Point,  a  generally 
low  and  narrow  sand  spit,  varying  in  width  from  about  200  feet  to  1,00(1 
feet,  and  7  miles  or  more  in  length,  on  the  prolongation  of  the  main 
south  shore  of  Lake  Superior.  Between  the  northwesterly  end  of  the 
spit  and  the  mainland  to  the  west  is  the  entrance  to  Chequamagon  . 
Bay,  a  channel  about  2^  miles  wide  and  with  depths  of  from  30  feet  to 
60  feet. 

The  prevailing  winds  at  this  locality  are  from  the  northeast,  and  ac- 
cording to  the  testimony  of  the  citizens  all  the  storms  which  cause  or 
are  likely  to  cause  damage  are  from  that  direction. 

The  sand-spit  forms  a  natural  breakwater  against  storms  from  the 
northeast,  while  the  Apostle  Islands  afford  almost  equally  good  protec- 
tion against  storms  firom  a  more  northerly  direction,  though  the  fetch 
of  sea  from  this  latter  quarter  through  which  waves  can  form  to  act 
against  the  Ashland  wharves  is  longer  than  that  within  the  bay  from 
the  northeast.  jJn  the  Lake*Survey  Chart  published  in  1873  the  spit 
is  clearly  shown  as  entirely  above  water  and  connected  with  the  main- 
land to  the  east.  At  the  present  time  a  breach,  said  to  be  about  one- 
half  mile  in  length  with  an  average  depth  of  3  feet,  exists  in  the  spit, 
the  breach  commencing  at  a  point  about  1^  miles  from  the  east  shore 
line. 

Chequamagon  Bay,  running  northeast  and  southwest,  is  practically  a 
land-locked  harbor  about  12  miles  in  length  with  an  average  width  of 
5  miles,  and  withidepths  of  18  feet  to  60  feet,  decreasing  to  less  than  5 
feet  at  the  south  end  of  the  bay  and  to  10  feet  to  14  feet  in  front  of  the 
wharf-heads  at  Ashland. 

It  is  stated  that  the  rate  of  shoaling  at  the  south  end  of  the  bay  is  in- 
creasing. As  to  the  causes  of  the  shoaling  local  opinions  differ,  some 
ascribing  the  shoaling  to  the  effect  of  waves  from  Lake  Superior  enter- 
ing the  breach  in  Chequamagon  Point;  others  to  the  material  brought 
into  the  bay  from  its  numerous  tributary  streams,  due  to  the  rapid  wash- 
ing away  of  their  banks  following  the  deforesting  of  their  basins  by 
lumbermen,  and,  added  to  this,  deposits,  more  or  less,  of  sawdust  from 
the  saw-mills  of  the  locality. 

In  the  opinion  of  the  Boafd  the  breach  in  Chequamagon  Point  has  not 
as  yet  assumed  sufftciently  large  proportions  to  enable  waves  entering 
it  from  Lake  Superior  to  seriously  affect  the  depths  in  the  bay.  A  glance 
at  tracing  Ko.  1,  herewith,  will  show  that  sand  has  undoubtedly,  and  for 
long  periods,  been  carried  into  the  bay  around  the  point  and  thence 
swept  under  its  lee. 

The  breach  in  Chequamagan  Point  is  reported  to  vary  in  extent, 
sometimes  increasing  under  the  action  of  waves  and  at  other  times  fill- 
ing up  from  accretions  of  sand. 

As  the  point  where  the  breach  occurs  is  low  the  appearance  of  the 
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breach,  as  to  dimensious,  undoabtedly  depends  mach  upon  the  stage 
of  water  or  height  of  waves  existing  at  the  time  of  examination. 

The  rate  of  erosion  in  the  breach,  as  well  as  that  of  shoaling  in  the 
bay,  if  shoaling  exists,  can  only  be  determined  by  a  number  of  surveys 
from  which  to  make  comparative  maps.  As  it  is,  the  Board  only  has 
access  to  the  Lake  Survey  chart  published  in  1873,  scale  fo^^rm^j  and  the 
soundings  over  a  very  limited  area  made  in  1885;  insufficient  for  pur- 
pose of  comparison,  and  no  soundings  whatever  of  the  breach. 

It  is  evident,  however,  that  the  preservation  of  Chequamagon  Point 
is  of  vital  importance,  not  only  to  the  harbor  of  Ashland,  but  to  all 
other  harbors  or  landings  on  the  bay. 

HISTORY  OF  EXAMINATIONS  AND  SURVEYS  OF  THE  HARBOR  OF  ASH- 
LAND WITH  A  VIEW  TO  IMPROVEMENT. 

In  1879  the  harbor  was  examined  in  accordance  with  the  provisions  of 
the  river  and  harbor  act  of  Congress,  approved  March  3  of  that  year. 
M%jor  (now  Lieutenant-Colonel)  Kobert  Corps  of  Engineers,  who  made 
the  examination,  reported  under  date  of  December  13, 1879,  as  follows : 

I  do  not  see  that  the  harbor  needs  any  improvement.  Three  years  ago  I  examined 
this  same  question,  and  conld  not  then  find  any  nocessiiy  for  any  improvement  by 
the  United  States.  If,  in  the  fatare,  it  should  be  found  that  the  cat  through  the 
spit  continues  to  increase  to  any  extent,  it  might  be  advisable  to  consider  the  expe- 
diency of  trying  to  stop  this  increase. 

In  the  report  of  Mr.  Schermerhom,  assistant  to  Colonel  Robert  in  this 
examination,  it  is  stated  that  a  breach  made  through  the  spit  in  1873, 
during  a  severe  northerly  gale,  had  increased  by  1879  to  a  length  of 
about  one-half  mile,  and  also  that — it  had  been  reported — the  spit  near  its 
eastern  end  had,  in  past  times,  been  artificially  opened  for  the  purpose 
of  moving  rafts  of  timber  from  the  lake  into  the  bay. 

In  1884  a  preliminary  examination  of  the  harbor  was  made  by  Lieut. 
Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  approved  July  5, 1884.  In  his  report,  October 
21,  of  that  examination  he  states  the  population  of  Ashland  as  exceed- 
ing 4,000,  with  a  large  and  rapidly  increasing  business,  four  lines  of  rail- 
road entering  the  city,  and  the  commercial  conditions  differing  mate- 
rially from  those  of  1879.    Colonel  Barlow  says  in  this  report: 

It  is  stated  by  the  residents  of  the  place  that  a  troublesome  sea  in  northeast  storms 
serionsly  inteferes  with  the  security  of  vessels  while  lying  at  the  wharves. 

This  sea  probably  originates  within  the  bay,  but  may  be  somewhat  augmented  by 
the  swell  which  passes  around  the  point  from  Lake  Superior.  The  construction  of  a 
jetty  northeast  of  the  town,  extending  from  the  shore  4,000  feet  or  more  into  the  bay, 
IS  desired  by  those  interested  as  a  means  of  preventing  this  disturbance.  In  my 
opinion  such  a  Jetty  would  have  a  beneficial  effect. 

•  •••••• 

The  opening  through  Chequamagon  Point  has  at  present  but  Ifttle  effect  upon  the 
wave  disturbance  in  the  bay ;  but  a*considerable  enlargement,  however,  mi^ht  result 
in  a  current  which  would  carry  material  in  the  direction  of  Ashland,  and  possibly 
reduce  the  depth  of  water  in  the  vicinity  of  the  wharves.  When  this  contingency 
becomes  imminent,  means  of  protection  should  be  adopted. 

It  is  stated  that  a  breakthrough  this  point  has  occurred  and  refilled  by  natural 
causes,  on  several  different  occasions,  within  the  remembrance  of  persons  living  in 
the  neighborhood,  and  that  at  no  time  has  the  opening  reached  Serious  proportions. 
Another  source  of  annoyance  to  the  shipping  interests  is  a  lon^,  narrow  shoal,  having 
over  it  about  11  feet  depth  of  water,  and  extending  in  a  direction  parallel  to  the 
shore.  It  lies  about  opposite  the  middle  of  the  town,  and  is  in  the  track  of  vessels 
approaching  the  principal  wharves. 

Whether  this  shoal  was  there  originally  or  has  formed  within  a  recent  period,  is 
uncertain,  as  statements  on  this^ point  are  conflicting. 

A  farther  report  by  Colonel  Barlow,  dated  January  1, 1885,  consid- 
ered as  the  improvement  desirable  for  the  harbor  a  breakwater,  to  be 
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located  northeast  of  the  wharfage,  extending  at  right  angles  to  the 
shore,  and  the  removal  of  a  shoal  lying  in  front  of  the  principal  wharves. 
Colonel  Barlow's  final  report,  dated  November  27, 1885,  upon  the  full 
survey  of  the  harbor,  recommended : 

(1)  The  location  of  a  breakwater  of  piles  and  slabs,  about  8,000  feet 
in  length  and  on  a  line  commencing  at  a  point  on  the  shore  of  Ghequa- 
magon  Bay,  northeast  of  the  city  and  10,000  feet  beyond  the  ore  dock 
of  the  Milwaukee,  Lake  Shore  and  Western  Railroad  Company,  tbe 
axis  of  the  breakwater  to  be  nearly  normal  in  direction  to  the  snore- 
line,  as  indicated  on  the  map  accompanying  that  report. 

(2)  Removal  bydredgingof  the  shoal  in  front  of  Mueller  &  Ritchie's 
wharf  to  afford  12  feet  of  water. 

Estimated  cost  of  the  proposed  breakwater $132,377.02 

Estimated  cost  of  the  proposed  dredging 10,000.00 


142.377.02 


Assistant  Engineer  H.  K  Babcock,  in  his  report  of  November  26,  ap- 
pended to  Colonel  Barlow's  report  of  November  27, 1885,  says : 

There  is  a  small  shallow  breach  through  the  east  end  of  the  sand-spit,  which  is 
nnimportant  at  present,  and  there  is  no  evidence  that  it  is  enlarging* 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  ap- 
propriated for  "Improving  harbor  at  Ashland,  Wis-j  continuing  im- 
provement, .  $22,500.'^ 

Captain  Davis,  Corps  of  Engineers,  who  succeeded  Colonel  Barlow  in 
charge  of  Ashland  Harbor,  reported  his  opinion  under  date  of  Septem- 
ber 22, 1886,  and  after  a  personal  examination  of  the  harbor,  that  the 
proposed  breakwater  was  not  a  necessity  demanded  by  the  general  in- 
terests of  commerce,  and  therefore  recommended  that  the  work  be  not 
undertaken,  principally  for  the  reason  that  the  waves  in  Chequamagon 
Bay  were  not  of  the  size  or  character  to  render  them  dangerous  to  ves- 
sels lying  at  the  docks. 

A  glance  at  tracing  No.  2,  herewith,  shows  that  a  breakwater  of  the 
length  and  located  as  proposed  in  the  report  of  1885,  or  one  parallel  to 
it  and  located  anywhere  between  the  ore-dock  and  Chequamagon  Point, 
would  not  afford  protection  to  the  wharves  of  Ashland  as  against 
storms  from  a  northerly  direction,  the  extent  of  shore  to  be  thus  pro- 
tected by  the  proposed  breakwater  being  but  little  more  than  half  the 
distance  from  the  breakwater  to  the  ore  dock.  A  branch  to  the  pro- 
posed breakwater  commencing  at  its  outer  end  and  running  south- 
westerly, or  generally  parallel  to  the  shore,  for  several  thousand  feet, 
would  form  with  the  proposed  breakwater  a  stilling  basin,  and  also  pro- 
tect a  larger  extentof  shore  against  the  effect  of  northerly  gales,  though 
this  protection  would  not  extend  to  the  present  wharfage  of  Ashland. 
But  the  heavy  storms,  those  which  are  likely  to  cause  damage,  are 
from  the  northeast. 

The  staunch  ore  dock  of  the  Milwaukee,  Lake  Shore  and  Western 
Railway  Company,  about  1,400  feet  long  and  rising  to  a  height  of  nearly 
40  feet  above  the  water-surface,  sufficiently  protects  the  present  wharf- 
front  of  the  city  of  Ashland  against  northeast  storms.  As  to  the  move- 
ment of  sand  along  the  bottom  of  the  bay  from  the  northeast,  believed 
by  some  of  the  citizens  to  exist  and  to  be  due  to  the  breach  in  Che- 
quamagon Point,  and  to  arrest  which  was  one  of  the  reasons  presented 
in  favor  of  the  proposed  breakwater,  the  Board  is  not  at  present  prepared 
to  regard  it  as  existing  to  any  appreciable  extent. 
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At  the  time  of  the  Board's  visit  to  Ashland  the  Milwaukee,  Lake 
Shore  and  Western  Eailroad  Company  was  building  a  second  ore 
dock  about  150  feet  to  200  feet  northeast  of,  parallel  to,  and  to  be  5 
feet  higher  than  its  present  dock ;  and  a  similar  dock  was  in  progress  of 
construction  by  the  Wisconsin  Central  Railroad  Company  further  up 
the  bay.  • 

The  lowest  (most  northeasterly)  ore-dock  will  bear  the  brunt  of  waves 
from  the  northeast,  but  the  railroad  company  has  not,  so  far  as  the 
Board  is  informed,  experienced  any  great  inconvenience  from  such 
waves. 

An  extension  of  the  city  front  beyond  the  Milwaukee,  Lake  Shore  and 
Western  Eailroad  Ore-dock  would  bring  the  wharves  of  this  extension 
nearer  to  the  shelter  of  Chequamagon  Point. 

As  to  the  height  of  waves  within  the  bay,  if  we  apply  Stevenson's 
formula,  ^=1.5  \/D,  D  representing  the  fetch  of  open  sea,  we  might  ex- 
pect for  the  greatest  height  of  waves  at  the  ore-dock  due  to  northeast 
winds,  4^  feet,  to  be  augmented  somewhat  by  waves  from  Lake  Supe- 
rior passing  around  the  end  of  Chequamagon  Point,  the  waves  from 
the  lake,  however,  rapidly  reducing  after  passing  the  point  and  entering 
the  expanse  of  Chequamagon  Bay. 

The  height  of  the  waves  again  is  effected  by  the  rise  or  piling  up  of 
water  in  the  bay,  under  northerly  or  northeast  winds. 

The  Board  saw  frozen  spray  on  the  outer  end  of  the  ore-dock  at  a 
height  of  about  8  feet  above  the  level  of  the  bay,  undoubtedly  due  to 
the  late  fall  or  early  winter  gales,  but  spray  is  a  different  thing  from 
solid  water. 

It  is  stated  in  the  communication  from  the  committee  of  the  Busi- 
ness Men's  Association  herewith  that  very  heavy  storms  wash  com- 
pletely over  the  highest  merchandise  docks,  and  at  times  saw-logs 
measuring  2^  feet  in  diameter  have  been  washed  up  so  as  to  lodge  on 
docks  standing  7  feet  above  the  water — low  water  meant,  of  course. 
Also  that  such  storms  are  liable  to  cause  damage  not  only  to  the  ship- 
ping at  the  docks,  but  to  the  docks  themselves  and  the  merchandise 
and  lumber  piled  on  them. 

The  damage  to  private  wharves  and  merchandise  located  upon  them 
seems  to  have  been  duo  to  the  method  of  construction  of  the  wharves 
themselves;  the  wharves  are  generally  flimsily  built  and  not  rising 
more  than  6  to  7  feet  above  the  surface  of  the  water  in  calm  weather. 

During  storms  the  water  level  of  the  bay  is  sometimes  raised  3  feet 
by  the  swell  from  Lake  Superior,  so  that  at  such  times  waves  of  but  3 
to  4  feet  in  height  dash  over  the  wharves.  The  wharves  should  be 
higher  and  stronger  than  now  built. 

As  the  ore-docks  will  sufficiently  protect  the  wharves  under  their  lee 
against  northeast  storms,  the  .position  for  a  breakwater  to  protect  the 
wharves  against  the  longest  fetch  of  sea,  and  at  the  same  time  cover 
the  pier-heads  or  wharf-line  from  the  northeast  would  bo  somewhere 
within  tlie  space  bounded  by  the  lines  A  B  and  A  0,  the  latter  proba- 
bly an  approximation  to  the  position  of  the  channel  in  front  of  the 
wharf  line  tobeeventnally  established  at  Ashland,  and  occupying  some 
such  position  as  D  E.  (Please  see  tracing  No.  1.)  Such  a  breakwater 
would  not  only  be  very  expensive,  owing  to  its  length  and  the  great 
depth  of  water  within  the  space  B  A  C,  but  it  would  crowd  the  harbor, 
and  prove  an  injury  rather  than  a  benefit.  And  the  further  down  the 
bay  such  a  breakwater  is  located  the  greater  its  cost. 

it  is  the  opinion  of  the  Board,  therefore,  that  no  breakwater  in  addi- 
tion to  the  natural  one  formed  by  Chequamagon  Point  is  accessary  for 
Ashland  Harbor. 
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Ashland  Harbor  is  already  one  of  the  mos£  important  shipping  points 
on  Lake  Superior,  and  its  facilities  for  commerce  should  be  made  com- 
mensurate with  the  capacity  of  the  lock  at  the  Sanlt  Ste.  Marie,  which 
provides  for  the  passage  of  vessels  drawing  16  feet.  The  harbor  should 
be  deepened  by  dredging  to  the  necessary  distance  beyond  the  wharf- 
line  to  provide  for  the  free  passage  of  vessels  drawing  16  feet. 

PROJECT  AND  RECOMMENDATIONS. 

The  Board  respectfully  submits  as  a  project  for  the  improvement  of 
Ashland  Harbor  the  preservation  of  Ghequamagon  Point  and  dredging 
to  the  necessary  distance  in  front  of  the  wharves  to  provide  for  vessels 
drawing  16  feet  of  water,  and  recommends  that  the  $22,500  for  the  im- 
provement of  the  harbor  made  by  act  of  Congress  approved  August  5, 
1886j  be  applied  to  closing  the  existing  breach  in  Ghequamagon  Point, 
and  in  dredging,  so  far  as  the  funds  will  admit  of. 

The  maps  at  the  disposal  of  the  Board  are  not  in  sufficient  detail  to 
admit  of  any  estimate  being  made  of  the  cost  of  the  dredging  required, 
or  of  closing  the  breach  in  Ghequamagon  Point,  though  it  is  believed 
that  the  funds  available  will  be  sufficient  after  closing  the  breach  to 
undertake  the  work  of  dredging.  Additional  surveys,  however,  are 
necessary  in  order  to  determine  the  cost  of  either  item. 

The  tracings  herewith  are  from  blue-print  copies  of  the  maps  accom- 
panying Lieutenant-Golonel  Barlow's  reports  of  1884  and  1885,  dotted 
red  lines  having  been  added  by  the  Board  for  purposes  of  illustration. 

Kespcctfully  submitted. 

Ghas.  J.  Allen, 

Major  of  Engineera. 

D.  W.  LOCKWOOD, 

Captain  of  Engineers. 
Wm.  L.  Marshall, 
Captain  of  Engineers. 
The  Ghief  of  Engineers,  U.  S.  A. 


LETTER   OF    COMMITTEE    OF    THE  BUSIKSSS  MEK'S  ASSOCIATION    OF  ASHLAND,    WIS- 
CONSIN. 

AsHLANDi  Wis.;  March  17,  1887. 

Gentlemen  :  The  prevailiDg  winds  on  this  (Ashland)  Bay  are  from  the  northeast. 
All  the  storms  which  canse  or  are  likely  to  cause  damage  come  from  that  direction. 
Very  heavy  storms  wash  completely  over  oar  highest  merchandise  docks,  and  at  times 
saw-logs  measaring  2^  feet  in  diameter  have  been  washed  up  and  lodged  on  docks 
standing?  feet  above  the  water.  Storms  of  this  violence  are  not  freqaont,  and  when 
they  occur  are  liable  to  cause  damage  not  only  to  the  shipping  at  the  docks  bat  to 
the  docks  themselves  and  the  merchandise  and  lumber  piled  upon  them.   . 

Daring  last  October  a  storm  of  this  kind  occurred,  doing  much  damage  to  docks 
and  precipitating  many  thousand  feet  of  lumber  into  the  water.  When  the  velocity 
of  the  wind  is  much  less  it  raises  sufficient  sea  to  make  it  impossible  for  vessels  to  lay 
on  the  windward  side  of  our  dock  to  load.  This  is  very  annoying,  and  causes  great 
loss  to  shippers. 

The  output  from  our  ore-docks  last  season  was  upwards  of  790,000  tons,  in  addition 
to  which  was  some  50,000,000  feet  of  lumber,  besides  other  merchandise.  The  mini- 
mum estimate  of  output  of  ore  for  the  coming  season  is  1,200,000  tons,  which  alone 
would  require  1,200  vessels  to  transport,  estimating  the  cargoes  at ^1,000  tons  each. 
This  in  addition  to  the  lumber,  which  this  season  will  amount  to  at  least  75,000,000  feet, 
and  other  products  transported,  furnishes  business  for  a  large  fleet,  which  is  much  in 
creased  by  the  regular  passenger  and  freight  boats  tha  j  stop  at  this  port. 

These  items  are  mentioned  to  show  how  rapid  the  increase  of  commerce  in  our  harbor 
is  likcjy  to  be  and  the  great  importaii^oe  of  inmiediately  improving  and  protecting  it ; 
and  thiiB  can  be  done  without  a  very  great  outlay  of  money  to  make  it  perfectly  secure 
as  a  harbor  of  rofage,  it  being  easily  accessible  in  any  weather,  and  be  also  so  pro- 
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tected  that  the  transferrlnji;  of  freight  from  dock  to  vo^sel,  or  the  reverse,  could  pro- 
ceed witboQt  iDtermption  m  all  weathers. 

These  matters  have  been  broaffht  by  oar  citizens  to  the  attention  of  oar  Senators, 
Hons.  Philetas  Sawyer  and  John  C.  Spooner,  and  our  Representative,  Hon.  Isaac 
Stephenson,  and  also  to  the  attention  of  the  Postmaster-Greneral,  William  F.  Vilas, 
all  of  whom  are  familiar  with  oar  harbor,  its  importance  and  necessities,  and  thronsh 
their  Influence  an  appropriation  of  $22,500  was  secured  in  the  river  and  harbor  bill 
of  1886.  An  additional  appropriation  of  $10,(XX)  was  made  by  the  last  Congress;  but 
the  bill,  as  you  are  aware^  failed  to  become  a  law  for  the  want  of  the  signature  of  the 
President. 

In  consideration  of  the  above  premises,  we  would,  as  representatives  of  the  Busi- 
ness Men's  Association  and  of  the  citizens  of  Ashland,  ask,  as  a  matter  of  justice,  that 
the  approjpriation  above  mentioned  be  expended  for  the  purpose  for  which  it  was 
originally  intended,  to  wit: 

In  commencing  the  necessary  breakwater  or  Jetty  at  as  early  a  day  as  practicable. 
The  necessary  dredging  to  reach  the  private  docks  can  be  done,  for  the  present  at 
least,  by  individual  enterprise;  but  the  breakwater,  being  a  matter  of  general  inter- 
est not  only  toour  citizens  but  to  the  lake  marine,  should  be  built  at  Government 
expense. 

With  the  facts  before  yon,  and  having  yourselves  made  a  personal  examination  of 
the  location,  we  trust  that  you  will  make  such  recommendations  to  the  War  Depart- 
ment as  shall  secure  to  us  the  best  results  obtainable  from  the  amount  appropriated. 
Very  respectfully, 

D.  A.  Kennedy, 

W.  R.  DURFEE, 

D.  G.  Sampson, 
CammiUee  of  BusincBs  MeiCs  Association, 
Migor  Allen  and  Captains  Lockwood  and  Mabshall. 


GG2. 

IMPROVEMENT  OF  ONTONAGON  HARBOR,  MICHIGAN. 

Original  estimates  (see  Report  of  Chief  of  Engineers,  1867,  page  65) |363, 770 

Appropriated - ^ 885,600 

The  first  appropriation  for  the  improvement  of  this  harbor  was  made 
in  1867. 

The  project  consisted  in  the  constniction  of  two  parallel  piers  250 
feet  apart,  extending  to  the  18-foot  contoar,  and  dredging  a  channel  be- 
tween them  12  feet  in  depth,  connecting  the  deep  water  in  the  lake  with 
the  deep  water  in  the  river.  The  contemplated  length  of  the  east  pier 
was  2,340  feet,  and  of  the  west  pier  2,160  feet.  At  the  end  of  the  fiscal 
year  under  Qonsideration  there  had  been  completed  2,265  feet  of  the 
east  pior  and  2,375  feet  of  the  vfest  pier,  except  additional  filling  and 
planking  of  cribs  Kos.  21  to  31,  and  the  outer  100  feet  which  is  lacking 
the  superstructure ;  10,546  cubic  yards  of  material  had  also  been  re- 
moved by  dredging. 

As  stated  in  the  last  annual*  report,  the  examination  of  this  harbor 
in  June,  1885,  indicates  that  owing  to  the  advance  of  the  bar  a  consid- 
erable extension  of  the  piers  will  be  required  to  reach  the  18-foot  con- 
tour; this,  with  the  additional  dredging  required  to  make  the  14  foot 
channel,  will  increase  the  original  estimate  ^26,000. 

Under  the  appropriation  of  $13,000  made  by  act  of  Congress  ap- 
proved August  5, 1886,  after  due  advertisement,  proposals  were  received 
for  the  construction  of  four  cribs,  each  50  by  20  by  12^  feet,  and  100  linear 
feet  of  superstructure. 

The  contract  was  awarded  to  the  lowest  bidder,  Mr.  A.  S.  Brether- 
ton,  of  Jackson,  Mich. 

After  considerable  delay  Mr.  Bretherton  declined  to  enter  into  con- 
tract, and  it  was  then  awarded  to  Mr.  W.  T.  Oasgrain,  of  Milwaukee, 
Wis.,  the  next  lowest  bidder. 
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It  was  intended  to  complete  the  superstracture  during  the  working 
season  of  1886,  but  the  date  of  Mr.  Casgrain's  contracc,  November  11, 
rendered  it  too  late  to  begin  work  on  Lake  Superior,  and  actual  opera- 
tions did  not  commence  uutil  May  26, 1887.  At  the  close  of  the  fiscal 
year  Cribs  34  and  35  of  the  west  pier  had  been  leveled,  preparatory  to 
building  the  superstructure  upon  them,  the  stone  foundation  for  three 
cribs  laid,  and  crib  building  commenced,  though  none  were  entirely 
'  completed. 

It  is  proposed  to  extend  the  east  pier  50  feet,  and  the  west  pier  15<) 
feet,  under  this  contract. 

Minor  repairs  to  the  east  and  west  piers,  by  hired  labor  and  open 
purchase,  are  in  progress. 

The  work  contemplated  during  the  fiscal  year  ending  June  30, 1889, 
should  an  appropriation  be  made,  will  consist  in  further  pier  extension 
and  probably  some  repairs. 

This  harbor  derives  its  chief  importance  from  the  fact  that  it  affords 
the  only  available  refuge  for  vessels  in  stress  of  weather  along  the 
south  shore  of  Lake  Superior  between  the  Apostle  Islands  and  Kewee- 
naw Point,  a  distance  of  120  miles.  It  is  also  a  port  for  a  large  back 
country,  and  has  considerable  local  commerce.  It  is  desirable  to  com- 
plete the  work  as  soon  as  possible  and  in  accordance  with  the  original 
plan,  except  that  the  depth  between  the  piers  should  be  made  at  least 
14  feet,  instead  of  12  feet  as  there  provided  for. 

Money  statement. 

July  1, 1886, amonnt available $2,225.90 

Amoant  appropriated  by  act  approved  August  5, 1886 13,000.00 

15.225.30 
July  1, 1887,  amouiit  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 614,25 

July  1, 1887,  amount  available 14,711.05 

{Amount  ^estimated)  required  for  completion  of  existing  project 78, 170. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  yearending  June30, 1889    60,  000. 00 
Submitted  in  compUance  with  the  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBtract  ofpropoaals^received  and  opened  September  24, 1886, /or  extension  of  piers  and  con- 
struction of  superstmoture  at  Ontonagon  Harbor,  Michigan, 


Articles. 


Fine  timber,  12  by  12  inches  and 
12  by  18  inches.. per  linear  foot. . 

Hemlock  timber,  12  by  ]  2  inches 
and  12  by  18  inches,  per  linear 
foot 

Pine  plank per  M,B>^-- 

Wrought  iron  dnft-bolts,  per 
pound  

Wrought  iron  sorew«bolts,  per 
iwund 

w  rouffht  iron  spikes .  per  pound . . 

Stone per  cord.. 

Belaying  pine  plank,  per  H, 
B.   H 


Total  amount  of  bid. 


Quantity  required. 


7.400  linear  feet... 


R.O0O  linear  feet.. 
12,000  feet,  B.  H. 


13,400  pounds., 

2,000  pounds... 
OOOponnds..... 
540  cords , 


5,000  feet,  B.  H. 


1.  .TohnH.GU- 
Ibtt,  Marquette, 
,  Mich." 


$0.85 


.35 
20.00 


.06 

.06 

12.00 

&00 


18.146.00 


2.  A.S.Breth- 

erton,  Jackson, 

Mioh.t 


10.30 


.89 
15.00 

.04 

.05 

.04 

10.00 

17.00 


12,861.00 


&  Wm.  T.  Cas- 

Kiain,MilwwL. 

kee.  Wis. 


10.38 


.38 
2&00 


.06 

.04 

10.00 

10.00 


12,385.00 


'  Informal.    If  amos  of  guarantors  not  written  in. 

t  Informal     No  guaranty  accompanying;  bid.     Informality  waived  and  bid  accepted.     DocUqe<\  to 
enter  into  contract,  and  contract  awarded  to  William  T.  Casgrain,  the  next  lowest  uidder, 
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OOMMEKCIAL  STATISTICS  FOR'  THB  YSAR   XNDINa   DBGBHBBR  31,   1886,   AND    INFOR- 
MATION CAI.LED  FOR  BT  DBPARTMBNT  LBTTBR  OF  AUGUST  10,   1886. 

Name  of  harbor,  Ontooagon,  Mich. ;  oolleotion  district,  Superior,  Mich. ;   nearest 
light-hoase,  Ontonagon,  Mioh. 

(1)  Amoant  expended  to  Jane  30,1887 1^0,888.95 

Amoant  required  to  oomplete  improvement 78,170.00 

Annnai  cost  of  preeerving  and  maintaining 11,200.00 

(2)  Amoant  of  commerce  and  navigation  when  work  of  improvement  began  in  1867: 
Daring  the  fiscal  year  ending  Jane  30, 1867,  the  namber  of  vessels  arriving  was  224 ; 

the  namber  leaving,  225. 
The  exports  and  imports  for  the  same  period  were  as  follows : 

BXPORTS. 

Copper tons..      1,500 

General  merchandise do...         380 

Lumber feet,B.M..  125,000 

IMPORTS. 

Flour barrels..      4,790 

Grain bushels..     19,300 

General  merchandise tons..      2,283 

(3)  Amount  of  commerce  and  navigation  at  present  time : 

STATISTICS  OF  COMMBRCB  FOR  CALENDAR  YEAR,  1886. 

Arrival  and  departure  of  veeeeU. 


Number. 


Tonnage. 


Steamers 

SalUng  Teuels.. 

Total..... 


100 
80 


103,000 
15,000 


190 


118,000 


PRINCIPAL  ARUCLBS  OF  EXPORT  AND  IMPORT. 

BXPORT. 
^  Approximate  valne. 

Lumber $300,000 

Copper 85,000 

General  merchandise 10,000 

Fish 1,400 

Total 396,400 


IMPORT. 

General  merchandise 150,000 

Grain 10,500 

Flour 16,000 

Provisions 3,300 

Coal 1,200 

Total ^ 181,000 

Amount  of  revenue  collected,  none. 

(4)  The  eifect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 
ance, and  also  upon  the  rates  of  competing  routes  of  transportauon: 

At  present  there  are  no  competing  routes,  there  being  but  one  railroad,  that  of  the 
Ontonagon  and  Brul6  Company,  a  short  line  running  from  Ontonagon  to  Rockland,  12 
miles  distant ;  an  outlet  for  the  product  of  the  copper  mines. 

8872  BNG  87 ^124 
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The  openine  ap  of  the  Gogebic  iron  range  in  Ontonagon  Connty  will  uudoabtodly 
result  in  bailaing  one  or  more  through  lines  to  Ontonagon. 

The  effect  on  rates  of  freight  and  insurance  has  been  that  du^  to  a  deepening  from 
7  to  12  feet  and  the  nse  of  tnis  harbor  as  a  refuge  iu  case  of  storms. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by  the 
completion  of  the  proposed  improvement : 
This  harbor  derives  its  chief  importapce  from  the  fact  that  it  affords  the  only  avail- 
able refuge  for  vessels  in  stress  of  weather  along  the  soath  shore  of  Lake  Supenor 
between  the  Apostle  Islands  and  Keweenaw  Point,  a  distance  of  120  miles.  It  is  also 
a  port  for  a  large  back  country  and  has  considerable  local  commerce. 


G  G  3. 

IMPROVEMENT  OF  EAGLE  HARBOR,  MCHIGAN. 

Modified  estimate  (see  Report  of  Chief  of  Engineers,  1876,  II,  328 ;  1877, 1,  98, 

11,845) $97,000 

Appropriated 97,000 

Tho  project  for  the  improvement  of  this  harbor  wae  adopted  in  1866 
and  modified  in  1868^  1874,  and  1878.  Previous  to  the  improvement  the 
entrance  was  obstructed  by  a  rocky  reef  having  aboat  9  feet  of  water 
over  the  shoalist  point. 

The  original  plan  of  improvement  contemplated  the  excavation  of  a 
channel  across  the  ledge  of  rock  to  a  deptii  of  14  feet  and  a  width  of  80 
feet,  and  the  construction  of  a  breakwater  of  crib-work  20  feet  wide, 
closing  the  opening  of  the  harbor  from  1,500  to  220  feet,  thus  leaving 
space  for  the  further  widening  of  the  channel.  The  estimated  cost  of 
this  improvement  was  $273,362.36  At  this  time  the  opening  of  copper 
deposits  made  the  prospective'commerce  quite  large,  but  the  subsequent 
discovery  of  richer  veins  at  other  points  caused  the  commerce  to  remain 
stationary. 

The  plan  as  finally  carried  out  consisted  in  blasting  and  dredging  a 
channel  130  feet  wide  and  14  feet  deep  through  the  reef,  and  marking 
it  by  two  guiding-cribs,  one  on  each  side  of  the  channel,  at  an  estimated 
cost  of  $97,000. 

The  work  was  completed  in  1879,  and  meets  present  demands  of  com- 
merce.   There  were  no  operations  during  the  past  fiscal  year. 

Ko  money  is  asked  for  the  fiscal  year  ending  June  30, 1889,  as  the 
balance  of  funds  on  hand  will  be  sufficient  to  preserve  the  cribs  and 
channel. 

Feet 

Lengthofeastpier  June  30, 1887 48 

Length  of  west  pier  Jane  30, 1887 98 

Number  of  cubic  yards  of  rock  removed  to  June  30, 1887, 3,820,  prism  measurement. 

Money  statement 

July  1,1886,  amount  avaUable 18,866.33 

July  1,1887,  amount  avaUable 2,886.33 


COBfMERCIAL    STATISTICS  FOR  THE    TEAB  Ein>INO   DBCBMBBR  31,  1886,  AND    INFOR- 
MATION GALLED  FOR   BY  DEPARTMENT   LETTER  OF  AUGUST  10,   1886. 

Name  of  harbor,  Ea^le  Harbor,  Michigan ;  ooUeotion  district,  Superior,  Michigan ; 
nearest  light-house,  Eagle  Harbor,  Michigan. 

m  Amount  expended  to  June  30, 1887 $94,113.67 

Annual  cost  of  preserving  and  maintaining 500.00 
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The  project  for  iinprovement  was  completed  in  1879  and  meetB  the  present  demands 
of  commerce. 

No  appropriation  is  asked  for  this  harbor,  as  the  fands  on  hand  will  probably  be 
sufficient  to  cover  the  expenses  of  keeping  the  channel  and  piers  in  good  condition  for 
several  >ear8. 

(2)  The  amonnt  of  commerce  and  navigation  when  work  of  improvement  began  in 

1867: 
No  statistics  could  be  obtained.    Before  being  improved  the  entrance  to  this  harbor 
was  obstructed  by  a  rocky  reef  with  9  feet  of  water  over  it.    A  channel  130  feet  wide 
and  14  feet  deep  was  blasted  through  the  rock,  and  a  guiding-crib  bnilt  on  each  side 
to  mark  the  channel. 

(3)  Amount  of  commerce  and  navigation  at  present  time : 

STATISTICS  FOR  CALBNDAR  YEAR  1886. 

Priucipal  articles  of  import : 

Approximate  value. 

Coal $45,000 

Lumber 6,000 

Total 53,000 

Priucipal  articles  of  export : 

Copper , 450,000 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  rates  of  freight  and  insurance, 

and  also  upon  the  rates  of  competing  rentes  of  transportation : 

Eagle  Harbor  has  no  railroad,  being  a  small  place  of  but  200  inhabitants,  and  the 
only  effect  of  the  improvement  is  to  facilitate  the  local  commerce,  which,  owing  to  cop- 
per deposits,  at  one  time  bid  fair  to  be  very  large,  but  the  opening  of  richer  veins  at 
other  points  has  caused  the  bnsiness  of  this  place  to  remain  stationary. 

(5)  Prospective  advantages  to  commeroe  as  well  as  benefits  to  the  community  by  the 

completion  of  the  proposed  improvement: 

The  improvement  is  completed,  and  meets  present  demands. 


G  G  4. 


ESTABLISHMENT  AND  MAINTENANCE   OF   HABBOR-LINES   IN  PORTAGE 

LAKE,  MICHIGAN. 

The  river  and  harbor  act  of  A'agust  5, 1886,  contained  the  follow- 
ing clause : 

Sbc.  2.  That  in  places  where  harboif-lines  have  not  been  established,  and  where  de- 
posits of  debris  of  mines  or  stamp  works  can  be  made  without  injury  to  navigation, 
within  lines  to  be  established  by  the  Secretary  of  War,  said  officer  may,  and  is  hereby 
authorized  to,  cause  such  lines  to  be  established ;  and  within  snoh  lines  snch  deposits 
may  be  made,  under  regulations  to  be  from  time  to  time  prescribed  by  him. 

In  accordance  with  this  authority  the  Secretary  of  War  referred  the 
matter  to  the  consideration  of  a  Board  of  Engineer  Officers,  convened 
August  13, 1886,  and.  agreeably  to  its  recommendation, ''  rules  and  regu- 
lations for  the  establishment  and  maintenance  of  harbor-lines  in  Portage 
Lake,  to  prevent  the  destruction  of  the  through  routes  of  communica- 
tion across  Keweenaw  Point,''  with  an  accompanying  chart  showing  the 
location  of  the  lines,  were  printed  and  widely  distributed. 

No  infraction  of  the  regulations  bad  been  reported  at  the  dose  of  the 
fiscal  year, 
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1972    kepobt  of  the  chief  of  engineers,  u.  s.  army. 

report  upon  the  limiting  shore-lines  proposed  at  portage 

lake,  michigan. 

Army  Building, 
New  Yorhj  December  22, 1886. 

General  :  In  accordance  with  your  instructions  of  October  30, 1886, 
the  Board  of  Engineers  constituted  by  Special  Orders,  No.  112,  current 
series,  Headquarters  Oorps  of  Engineers,  has  the  honor  to  submit  the  fol- 
lowing special  report  upon  the  limiting  shore-lines  proposed  at  Portage 
Lake,  to  prevent  the  destruction  of  the  through  route  of  communication 
across  Keweenaw  Point,  by  deposits  from  the  copper  stamp-mills  in 
that  vicinity. 

The  language  of  section  2  of  the  river  and  barber  act  of  August  5, 
1886,  is  as  follows : 

That  in  places  where  harbor  lines  have  not  been  established,  and  where  deposits 
of  debris  of  mines  or  stamp  works  can  be  made  without  injury  to  navigation,  within 
lines  to  be  established  by  the  Secretary  of  War,  said  officer  ma;^,  and  is  hereby 
authorized,  to  cause  such  lines  to  be  established ;  and  within  such  lines  such  depos- 
its may  be  made,  under  regulations  to  be  from  time  to  time  prescribed  by  him. 

This  subject  has  been  discussed  in  a  general  way  in  the  report  of  the 
Board  upon  the  proposed  opening  of  the  Portage  Lake  route  to  the  com- 
merce of  Lake  Superior,  dated  December  22,  1886,  and  the  limiting 
shore-lines  regarded  as  essential  to  preserving  the  value  of  this  water- 
way as  a  great  National  through  route  for  commerce  have  been  indicated 
upon  map  No.  2,  accompanying  that  report.  In  recommending  the 
establishment  of  these  lines  the  Board  has  been  governed  by  the  fol- 
lowing conditions : 

Nature  has  provided  a  spacious  and  safe  channel  at  t&is  place,  where 
it  is  needed  not  only  for  the  commerce  of.  Houghton  and  Hancock,  but 
also  as  a  free  passage  for  the  great  fleets  of  vessels  now  engaged  in  the 
general  commerce  of  Lake  Superior.  These  stamping-mill  deposits  have 
already  made  serious  encroachments  upon  the  free  water-way,  and  un- 
less immediately  checked  must  soon  destroy  it,  as  is  apparent  from  the 
map  above  mentioned.  If,  as  seems  probable,  the  Government  is  soon  to 
assume  control  of  this  route,  action  under  the  law  above  quoted  cannot 
be  too  soon  taken  by  the  Department  The  Board  is  satisfied  that  pub- 
lic opinion  in  the  vicinity  will  sustain  such  action ;  indeed,  we  are  in- 
formed that  the  passage  of  the  law  was  urged  with  this  special  object 
in  view.  For  previous  action  reference  is  made  to  the  report  of  Major 
Eobert,  printed  as  House  Ex.  Doc.  No.  85,  Forty-seventh  Congress, 
second  cession. 

The  natural  width  of  channel  in  th&  vicinity  of  Houghton  and  Han- 
cock is  1,000  feet.  This  full  width,  none  too  much  for  free  passage  of 
the  Lake  Superior  tows,  is  also  necessary  for  the  local  traffic,  because 
steamers  require  at  least  three  times  their  length  to  turn  readily,  and 
the  length  of  the  larger  class  now  exceeds  330  feet.  Many  of  the 
steamers  engaged  in  local  traffic  discharge  their  freights  at  docks  on 
both  sides  of  the  lake,  and  are  therefore  compelled  to  turn  frequently. 
Hence  the  Board  has  adopted  parallel  shorelines  1,000  feet  apart,  be- 
tween which  obstructions  of  the  channel  should  not  be  permitted.  Na- 
ture has  granted  this  width  and  it  should  not  be  sacrificed  for  individ- 
ual gain.  The  only  exception  has  been  made  for  a  length  of  about  2,100 
feet  between  the  bridge  and  the  Pewabic  Dump,  where,  to  avoid  serious 
interference  with  existing  wharves,  the  width  hs^  been  redaeed  to  900 
feet 
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The  Board  appends  to  its  report  a  letter  from  Mr.  James  Pryor,  su- 
perintendent  of  the  Lake  Superior  Ship  Canal  and  of  the  Portage  Kiver 
Improvement  Company,  setting  forth  the  needs  of  local  commerce  in 
this  matter.  The  needs  of  throngh  commerce  will  be  still  greater  if, 
yielding  to  the  argent  wishes  of  the  general  navigation  interests  of  the 
lakes,  the  Government  assumes  the  expense  of  opening  this  route  across 
Keweenaw  Point  to  the  largest  class  of  shipping  navigating  LakeSupe- 
rior. 
Respectfully  submitted. 

Hbnbt  L.  Abbot, 
CoUmel  of  Engineers^ 
Bvt.  Brig.  Oen.,  U.8.A. 
O.  H.  Ernst, 

Major  of  Engineers. 
Chas.  J.  Allen, 

Major  of  Engineers. 

Brig.  Gen.  J.  0.  DuANE, 

Chief  of  Engineers^  U.  8.  A. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  January  8, 1887. 

Sir:  To  enable  a  compliancd  with  the  requirements  of  section  2  of 
the  river  and  harbor  act  of  August  5, 1886, 1  have  the  honor  to  submit 
herewith  a  report  upon  the  limiting  shore-lines  proposed  at  Portage 
Lake,  Lake  Superior,  to  prevent  the  destruction  of  the  through  water 
route  across  Keweenaw  Point,  by  deposits  from  the  copper  stamp- 
mills  in  that  vicinity,  which  has  been  received  firom  the  Special  Board 
of  Engineers  constituted  under  section  5  of  the  same  act ;  together  with 
a  map,  upon  which  are  marked  the  lines  recommended  by  the  Board  to  be 
establisheil,  within  which  such  deposits  may  only  be  made.    ' 

The  lines  therein  designated  are  recommended  for  approval,  and,  with 
your  sanction,  the  officer  in  charge  of  that  district.  Captain  Davis,  will 
be  instrocted  from  this  office  to  see  that  their  establishment  is  enforced 
under  such  regulations  as  may  be  determined  upon. 
Very  respectfully,,  your  obedient  servant, 

•  J.  0.  DUANE, 

Brig.  Oen.y  Chief  of  Engv%ters. 

Hon.  Wm.  C.  Endicott, 

Secretary  of  Wm. 

|lat  Indonement.] 

War  Department, 

January  19, 1887. 

Respectfully  returned  to  the  Chief  of  Engineers,  approved  as  recom 
mended. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 
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REGULATIONS  FOR  THE  ESTABLISHMENT  AND  MAINTKNANGS  OF  HARBOR-LINES  IN 
PORTAGE  LAKE,  TO  PREVENT  THE  DESTRUCTION  OF  THE  THROUGH  ftOUTBB  OF 
COMMUNICATION  ACROSS  KEWEENAW  POINT. 

[Approved  and  ordered  by  tbe  Secretary  of  War  Maroh  16, 1887.] 

▲UTHORITT. 

Secticm  3  of  the  river  and  harbor  act  of  Aagost  5,  1886|  reads  as  follows : 
'^  That  in  places  where  harbor-lines  have  not  been  established,  and  where  deposits 
of  debris' of  mines  or  stamp  works  oan  be  made  without  injn^gr  to  navigation,  within 
lines  to  be  established  by  the  Secretary  of  War,  said  officer  may  and  is  hereby  author- 
ized to  cause  such  lines  to  be  established,  and  within  such  lines  such  deposits  may 
be  made  under  regulations  to  be  from  time  to  time  prescribed  by  him. " 

This  snbiect  havinff  been  referred  to  a  Board  of  Engineer  officers  constituted  by 
Special  Orders,  No.  1^,  current  series,  Headquarters  Corps  of  Engineers,  August  13, 
1886,  the  harbor-lines  roGommended  by  that  Board  are  hereby  established  as  follows : 

HARBOR  LINES. 

Commencing  1,600  feet,  more  or  less,  to  the  westward  of  the  Atlantic  mill,  on  the 
south  shore  of  Portage  Lake,  a  harbor-line  shall  be  established  on  each  shore,  said 
lines  to  be  parallel  to  each  other  and  1,000  feet  apart,  each  following  the  carves  and 
bends  of  the  river  and  being  generally  tangential  to  the  shore-line. 

This  width  of  1,000  feet  between  the  harbor-lines  shall  be  maintained  until  abreast 
of  the  Quincy  Mill,  or  about  1,000  feet  to  the  westward  of  the  railroad  and  viaduct 
bridge  connecting  the  towns  of  Hancock  and  Houghton,  at  which  point  the  northern 
harbor-line  shall  approach  tbe  southern  one  gradually,  narrowing  the  distance  be- 
tween the  two  lines  from  1,000  feet  to  900  feet  at  the  above-mentioned  bridge,  this 
narrowed  width  of  900  feet  being  maintained  from  the  bridge  eastward  for  about 
2,100  feet,  at  which  point  the  line  marking;  the  northern  harbor  limit  shall  gradually 
separate  from  that  of  the  south  shore  until  the  original  interval  of  1,000  feet  is  re- 
established at  a  point  about  400  feet^  more  or  less,  to  the^astward  of  the  Franklin  Mill, 
and  thence  these  lines  shall  continue  parallel  and  1,000  feet  apart  for  a  distance  of 
10,000  feet,  more  or  less,  to  where  the  lake  begins  to  widen  out.  All  as  marked  and  laid 
down  on  Sheet  No.  2,  map  of  part  of  Portage  Lake,  in  vicinity  of  Houghton  and  Han- 
cock, Mich.,  ftom  surveys  made  in  October  and  November,  1886,  under  the  direction 
of  the  Board  of  Engineers  constituted  by  Special  Orders,  No.  112,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  August  13,  1886. 

RIPARIAN  OWNERS. 

On  each  side  of  Portage  Lake,  between  the  shore  and  its  corresponding  harbor-line, 
as  set  forth  and  described  in  tne  preceding  paragraph,  riparian  owners  may  erect, 
build,  and  maintain  docks,  wharves,  and  other  structures,  and  may  deposit  the  refuse, 
debris,  tailings,  or  products  of  stamp-mUls,  but  no  i^erson  whatever  shall  be  per- 
mitted to  erect,  build,  or  maintain  any  dock,  wharf,  or  other  structure,  or  to  deposit 
the  refuse,  debris,  tailings,  or  products  of  any  stamp-mill  beyond  said  limits  as  denned 
in  the  preceding  paragraph. 

PENALTY. 

Any  person  who  violates  any  of  the  above  regulations,  by  erecting  or  attempting 
to  erect  or  maintaining  any  dock,  wharf,  or  otner  structure,  or  by  dumping  or  at- 
tempting to  dump  any  refuse,  debris,  tailings,  or  products  of  any  stamp-mill,  outside  of 
or  beyond  the  above-described  harbor-lines,  shall,  on  conviction  thereof,  be  punished 
by  a  fine  not  exceeding  f  1,000. 


bepobt  upon  the  bxpedibnot  op  the  acqxtisition  by  the  gov- 
ebnment  op  the  pobtaoe  lake  and  biyeb  impboyement  com- 
pany canal,  and  the  lake  sxjpebiob  ship-canal  bailway  and 
ibon  company  canal,  in  the  statb  op  michigan. 

Wab  Depabtmbnt, 
Waslingtan  City^  January  24, 1887. 
The  acting  Secretary  of  War  has  the  honor  to  transmit  to  Congress, 
in  compliance  with  the  requirements  of  the  river  and  harbor  act  of  Au- 
gust ,5, 1886,  a  letter  of  the  6th  instant  from  the  Chief  of  Engineers, 
and  a  copy  of  a  report,  with  appendices  and  a  map  &om  a  Board  of 
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Engineers,  constituted  in  compliance  with  the  provisions  of  said  act 
<^to  examine  in  all  their  relations  to  commerce  the  two  improved  Water- 
ways known  as  the  Portage  Lake  and  River  Improvement  Company  Ca- 
nal and  the  Lake  Superior  Ship-Canal  Railway  and  Iron  Company  Ca- 
nal, being  the  improved  harbors  of  refuge  and  the  water  communica- 
tion across  Keweenaw  Point,  from  Keweenaw  Bay  to  Lake  Superior,  by 
way  of  Portage  Biver  and  Lake,  in  the  State  of  Michigan,  with  a  view  to 
making  the  same  a  free  passage-way  and  harbors  of  refuge,  to  consider 
their  value  and  all  matters  connected  with  their  usefulness  to  naviga- 
tion, and  which  shall  give  information  as  to  the  expediency  of  the  work 
and  the  desirability  of  their  acquisition  and  improvement." 

The  Board  recommends  (1)  that  the  offer  of  the  companies  be  accepted 
to  transfer  all  right  and  title  to  the  canal ;  the  works  of  improvement 
on  Portage  Biver;  the  harbor  works  upon  Lake  Superior  and  Kewee- 
naw Bay,  with  all  lands  and  franchises  connected  therewith,  free  from 
all  incumbrances  and  involving  no  other  payments  for  bonds  or  other- 
wise whatsoever,  for  the  gross  sum  of  $350,000;  and  (2)  that  the  route 
be  made  a  free  water-way  of  the  United  States,  subject  to  no  tolls  or 
assessments  whatever. 

In  the  opinion  of  the  Board  the  price  asked  is  reasonable,  and  the  fran- 
chises now  owned  by  these  corporations  have  been  legally  and  fairly  ac- 
quired, but  bear  heavily  upon  commerce,  and  the  companies  are  willing 
to  yield  to  the  popular  demand  for  a  free  water-way  as  soon  as  they  are 
protected  from  actual  loss  themselves. 

Attention  is  called  to  the  serious  obstructions  to  navigation  now^  ex- 
isting in  Portage  Lake  fix)m  mining  deposits,  and  to  existence  of  a  low 
railroad  bridge  that  would  become  a  serious  impediment  to  navigatiou 
should  the  route  be  further  enlarged. 

The  Board  submits  estimates  for  a  navigable  depth  of  16  feet  with  a 
minimum  width  of  70  feet,  to  be  obtained  by  dredging  wherever  required 
throughout  the  entire  extent  of  the  water-way,  and  in  addition,  esti- 
mates for  an  increase,  should  the  future  needs  of  commerce  demand  it, 
of  the  navigable  depth  of  20  feet,  with  corresponding  increase  of  width ; 
also  estimates  of  the  cost  requiried  to  provide  for  commerce  as  well  as 
refuge  enlarged  and  safe  entrances  from  Keweenaw  Bay  and  irom  the 
lake. 

The  Gonelusions  and  recommendations  of  the  Board  are  concurred  in 
by  the  Chief  of  Engineers  and  by  the  Department. 

S.  V.  Ben6t, 
Brig.  Oen.^  Chief  of  Ordnance, 

and  Acting  Secretary  of  War. 

The  Spbakbb  of  thb  Hoxtsb  of  BepbesentatiVes. 


letteb  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmy, 
Wcuhington^  D.  0.,  January  6,  1887. 
Sib  :  I  have  the  honor  to  submit  herewith  a  copy  of  the  report,  with 
appendices  and  a  map,  received  at  this  office  December  23,  from  the 
Board  of  Engineer  Officers  constituted  in  compliance  with  the  following 
provision  of  the  river  and  harbor  act  of  August  5, 1886,  viz : 

That  the  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board  of  three 
engineers  from  the  United  States  Army,  whose  daty  it  shall  be  to  examine,  in  all  their 
relations  to  commercei  the  two  improved  water-ways  known  as  the  Portage  Lake  and 
Riyer  Improvement  Comipany  Canal  and  the  Lake  Superior  Ship-Canal  Kailway  and 
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Iron  OompaiiT  Canal,  being[  the  improved  harbors  of  refoee  and  the  water  commani- 
cation  acfoas  Keweenaw  Point,  from  Keweenaw  Bay  to  Lake  Superior,  bv  way  of  Port* 
age  River  and  Lake,  in  the  State  of  Michigan,  with  a  view  to  makine  the  same  a  free 
passaee-way  and  harbors  of  refuge,  to  consider  their  value  and  all  other  matters  con- 
nected witmtheir  nsefnlness  to  navigation,  and  which  shall  give  information  as  to  the 
expediency  of  the  work  and  the  desirability  of  their  acquisition  and  improvement. 
The  said  Board  shall  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before 
Congress,  at  its  next  session,  together  with  the  views  of  himself  and  the  Cfbief  of  En- 
gineers of  the 'United  States  Army  thereon. 

This  Board,  after  carefal  consideration  of  the  subject  in  all  its  bear- 
ings, and  in  the  light  of  all  the  information  it  has  been  able  to  collect, 
recommends  (1)  that  the  offer  of  the  companies  be  accepted  to  transfer 
all  right  and  title  to  the  canal;  the  works  of  improvement  on  Portage 
Biver ;  the  harbor  works  apon  Lake  Snperior  and  Keweenaw  Bay,  with 
all  lands  and  franchises  connected  therewith,  free  from  all  incam- 
brances  and  involving  no  other  pajrments  for  bonds  or  otherwise  what- 
soever, for  the  gross  snm  of  $350,000;  and  (2)  that  the  route  be  made  a 
free  water-way  of  the  United  States,  subject  to  no  tolls  or  assessments 
whatever. 

Eegarding  the  values  of  the  two  improvements  which  the  companies 
propose  to  transfer  to  the  United  States  for  the  above  sum,  the  Board 
makes  an  exhibit  of  their  past  expenditures  and  receipts  and  concludes 
that  the  price  asked  is  reasonable ;  that  the  franchises  now  owned  by 
these  corporations  have  been  legally  and  fairly  acquired,  but  they  bear 
heavily  ui>on  commerce,  and  the  companies  seem  willing  to  yield  to  the 
popular  demand  for  a  free  water-way  so  soon  as  they  are  protected 
against  actual  loss  themselves;  and,  further,  that  the  pressure  for  the 
purchase  does  not  originate  with  the  owners  of  the  property,  but  with 
the  mining  population  and  the  general  commerce  of  the  lakes. 

The  Board  calls  attention  to  the  serious  artificial  obstructions  to  navi- 
gation now  existing  in  Portage  Lake  from  mining  deposits,  and  indicate 
certain  harbor  lines  for  approval  by  the  Secretary  of  War,  under  sec- 
tion 2  of  the  river  and  harbor  act  of  August  5, 1886,  beyond  which  such 
deposits  may  not  extend,  and  recommends  that  proper  legal  means  be 
adopted  for  abating  such  infringements  in  the  future.  Attention  is  also 
called  to  the  existence  of  a  low  railroad  bridge  that  would  become  a 
serious  impediment  to  navigation  should  the  route  be  further  enlarged. 

Having  caused  careful  examinations  and  surveys  to  be  made  of  all 
parts  of  the  route  where  work  is  likely  to  be  required  by  any  project 
for  further  improvement,  the  Board  submits  estimates  for  a  navigable 
depth  of  16  feet  with  a  minimum  width  of  70  feet  to  be  obtain^  by 
dredging  wherever  required  throughout  the  entire  extent  of  the  water- 
way, and,  in  addition,  estimates  for  an  increase,  should  the  future  needs 
of  commerce  demand  it,  of  the  navigable  depth  to  20  feet  with  corre- 
sponding increase  of  width.  Estimates  are  also  submitted  of  the  cost 
of  such  improvements  as  would  be  required  to  provide,  for  commerce  as 
well  as  refuge,  enlarged  and  safe  entrances  from  Keweenaw  Bay  and 
from  the  lake. 

Being,  by  the  terms  of  the  act  of  Augudt  5,  required  to  give  my  views 
with  regard  to  the  matters  under  consideration,  it  appears  to  be  suffi- 
cient to  state  that  the  careful,  thorough,  and  certainly  disinterested 
treatment  of  the  whole  subject  by  the  Board  of  Engineers  leads  me  to 
a  full  concurrence  in  its  conclusions  and  recommendations. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 

Brig.  (7«t.,  Chief  of  Engineers. 
Hon.  William  O.  Endioott, 

Secretary  of  War. 
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Ajors:  Building, 
New  York,  December  22, 1886. 

Genebal  :  The  Board  of  Engineers,  constitated  by  Special  Order 
112,  paragraph  3,  Headqaarters  Gorps  of  Engineers,  Washington,  D. 
G.,  August  13, 1886,  to  consider  and  report  apon  certain  questions,  un- 
der act  of  Congress  approved  August  5. 1886,  in  connection  with  the 
Portage  Lake  and  Biver  Improvement  Company  Canal,  and  the  Lake 
Superior  Ship-Canal  Bailway  and  Iron  Company  Canal,  etc.,  Michigan, 
has  the  honor  to  submit  the  following  report: 

The  southern  shore  of  Lake  Superior  from  Sault  Ste.  Marie  on  the 
east  to  Duluth  on  the  west,  a  direct  distance  of  about  375  miles,  con- 
forms in  general  to  the  46^  30^  paraUel  of  north  latitude,  but  midway 
between  the  two  cities  the  rocky  promontory  of  Keweenaw  Point  pro- 
jects northeastwardly  into  the  lake,  and  compels  vessels  engaged  in 
the  coasting  trade  to  make  a  wide  d6tour.  The  shores  of  this  promon- 
tory are  bold,  with  outlying  reefs,  dangerous  to  navigation,  and  with 
no  good  harbors  to  afford  refuge  in  storms.  All  important  copper  mines 
of  the  Lake  Su])erior  region  heretofore  opened  lie  north  of  the  46<^  3(K 
parallel  of  north  latitude;  near  or  upon  this  projecting  point 

About  40  miles  southwest  from  its  extremity  the  promontory  is  cut 
nearly  in  a  north  and  south  direction,  by  the  water-way  which  forms 
the  subject  of  this  report.  Its  total  length  is  24  miles.  Of  this  dis- 
tance nature  has  made  about  16  miles  navigable  for  all  classes  of  ves- 
sels through  Portage  Lake,  which  occupies  a  narrow  and  deep  chasm, 
formed  by  some  ancient  convulsion. 

Heading  about  2  miles  from  Lake  Superior  on  the  northwest  side 
of  Keweenaw  Point  it  extends  southward,  receiving  from  the  east  the 
overflow  of  Torch  Lake.  The  natural  depth  of  both  lakes  is  ample 
for  all  purposes  of  commerce,  present  and  prospeqtive.  The  drain,  by 
Portage  Biver  into  Keweenaw  Bay,  the  great  re-entrant  formed  by  the 
promontory  and  the  southern  shAre  of  Lake  Superior.  The  original 
draught  which  could  be  carried  through  Portage  Biver  into  the  lake 
was  from  3  to  5  feet.  To  secure  this  depth  on  many  interior  rivers 
large  expenditures  are  annually  msbde  by  the  Government. 

Hancock  and  Houghton  are  the  chief  shipping  ports  of  the  copper 
industry.  They  lie  opposite  each  other  on  Portage  Lake,  about  10 
miles  from  Lake  Superior.  When  the  development  of  the  mines  had 
reached  such  a  point  as  to  render  the  demand  for  increased  facilities  of 
communication  imperative,  the  country  was  upon  the  eve  of  civil  war. 
The  work  was  inaugurated  and  has  been  completed  without  assistance 
from  the  General  Government. 

The  project  of  cutting  a  ship-canal  through  the  ridge  of  sand  and 
hardpan  separating  the  north  end  of  Portage  Lake  from  Lake  Superior 
was  also  formed  during  the  war,  and  a  company  was  incorporated  for 
the  purpose.  The  present  canal  has  resulted,  after  various  changes  in 
organization,  which  will  be  considered  more  in  detail  below.  The  Gen- 
eral Gevemment  has  aided  this  part  of  the  work  by  appropriating 
400,000  acres  of  public  lands.  !No  other  assistance  was  received  from 
the  General  Government  or  from  the  State  of  Michigan. 

These  two  improvements,  although  owned  by  separate  corporations, 
are  now  practically  controlled  by  the  same  individuals. 

NATIONAL  IMPORTANCE  OP  POBTAOE  LAKE  EOUTB. 

Before  going  into  details  respecting  the  history,  present  condition, 
and  present  value  of  this  water-way,  its  national  importance  will  be 
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considered  from  two  points  of  view :  That  of  interstate  commerce  and 
that  of  copper  production. 

Interstate  commerce. — The  records  of  theSault  Ste.  Marie  Canal  afford 
precise  data  from  which  to  jadge  of  the  extent  and  nature  of  the  com- 
merce of  Lake  Superior.  The  following  figures  exhibit  the  freight  which 
has  passed  through  the  canal  during  the  past  five  years : 


Teftrs. 

Regiatered 
tonnage. 

Actoal 
freight 

1881 

Tong. 
2,092,621 
2;  468, 083 
2.042,250 
2,007.887 
8.035,937 

1, 667, 741 

]882 

2,020,621 

1883 '. 

2, 267. 106 

1884 

2,974,567 

1886 

8,256,628 

The  increase  during  1886  has  been  enormous,  and ,  according  to  present 
indications,  will  amount  at  the  close  of  the  season  to  fully  4,500,000  tons 
of  actual  freight  moved  almost  exclusively  by  steam.  According  to 
the  official  report,  the  Suez  Canal  itself  only« passed  5,871,500  net  tons 
in  1884. 

There  are  few  ports  on  the  northern  shore  of  Lake  Superior  at  which 
our  vessels  find  it  profitable  to  trade.  They  naturally  hug  the  southern 
shore,  on  which  are  situated  the  centers  of  the  iron,  copper,  and  lumber 
industries ;  where  are  imported  immense  supplies  of  coal,  lime,  building 
materials,  machinery,  provisions,  and  supplies  of  every  kind,  and  where 
are  exported  iron,  copper,  and  lumber.  At  Duluth  and  Superior  City 
the  exi>orts  of  grain  and  imports  of  every  kind  needed  to  develop  the 
new  region  opened  by  the  Northern  Pacific  and  other  railroads  swell 
the  traffic  to  the  enormous  and  increasing  figures  given  above.  Ke- 
weenaw Point,  as  already  stated,  juts  far  out  into  the  lake  and  obstructs 
this  natural  route  of  trade.  ^ 

Again,  the  prevailing  storms  of  the  Lake  Superior  region  are  from 
the  northwest  and  northeast.  The  natural  route  of  commerce  near 
the  southern  side  lies,  therefore,  throughout  its  whole  extent  along  a 
lee  shore.  During  the  summer  months  navigation  is  usually  safe,  but 
in  the  spring,  when  the  winter  accumulations  of  iron,  copper,  and  lum- 
ber demand  prompt  shipment,  and  in  the  autumn,  when  the  wheat  crop 
is  pouring  from  the  great  Northwest,  the  lake  is  stormy  and  dangerous. 
Harbors  of  refuge  are  urgently  needed,  not  only  to  save  life  and  prop- 
erty, but  also  to  prevent  delays  and  afford  that  certainty  of  rapid  transit 
upon  which  the  low  price  of  freights  depends.  A  vessel  liable  to  be 
comi)elled  by  an  approaching  storm  to  linger  among  the  Apostle  Islands, 
it  may  be  for  days,  before  daring  to  encounter  the  perils  of  rounding 
Keweenaw  Point,  <Hhe  Gape  Horn  of  Lake  Superior,"  must  charge 
accordingly.  The  distance  to  be  traveled  before  reaching  the  next  har- 
bor of  refuge,  Marquette,  is  fully  225  miles,  and  the  whole  commerce  of 
Lake  Superior  is  subjected  to  delays  and  corresponding  increase  of 
rates  of  freight  by  the  lack  of  intermediate  shelter. 

The  Board  is  under  obligations  to  Mr.  E.  T.  Evans/  general  manager 
of  the  Lake  Superior  Transit  Company,  Buffalo,  N.  Y.,  for  a  list  of 
casualties  on  this  iron-bound  coast  between  the  years  1847-1886.  This 
document,  appended,  marked  A*  exhibits  what  have  been  the  dangers 
in  the  past,  and  affords  data  for  estimating  what  they  may  be  expected 

* O m  i  t  ted .    Pr i d ted  i u  Honse  Ex .  Doc.  No.  105,  Forty-ninth  Congreas,  .aecoiid  aeieion. 
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to  be  in  tliefatare,  with  the  vastly  increased  shipping  now  engaged  in 
the  traffic.  The  aggregate  loss  already  reaches  two  hundred  lives  and 
$2^9,340. 

Portage  Lake,  abont  midway  between  Marqnette  and  Ashland,  would 
be  a  pe^ect  harbor  of  refage  if  a  western  entrance  from  Lake  Superior 
were  provided,  safe  to  enter  during  storms ;  at  present  no  «uch  entrance 
exists. 

It  appears  from  the  foregoing  facts  that,  partly  to  remove  the  ob- 
struction offered  by  Keweenaw  Point  and  partly  to  secure  a  needed 
harbor  of  refuge,  the  construction  of  a  ship-canal  to  perfect  the  Port- 
age Lake  route  would  now  be  urged  by  the  navigation  interests  of  the 
lakes,  even  if  private  enterprise,  aided  by  the  Government,  had  not 
already  begun  the  improvement.  That  there  is  now  a  lively  interest 
felt  in  the  matter  throughout  the  whole  lake  region  is  apparent  fh)m  the 
communications  from  leading  commercial  orgt^nizations  appended,  and 
marked  B*  and  G,*  the  former  addressed  to  the  Board,  the  latter  re- 
ceived in  response  to  a  circular  letter. 

Copper  production. — ^The  national  importance  of  the  great  copper 
mines  of  Lake  Superior  requires  no  demonstration.  The  Calumet  and 
Hecla  mine  alone  furnishes  one-tenth  of  the  world's  annual  production. 
The  following  official  statement  exhibit^  how  rapidly  the  industry  is 
developing: 

Refined  copper  from  Lake  Superior  mines. 


Years. 

Net  ton- 
ii.ige. 

Value  in 
New  York. 

1855 

2,904 
6.034 
7,179 
12,311 
18,019 
24,869 
36,098 

fl,  686, 160 
2, 654, 960 

1880 

1865 

5,  635, 515 

1870 : 

5, 096,  752 

1875 

8, 180, 626 

1880 

9,947,673 

1885 

By  far  the  largest  portion  of  this  product  is  mined  in  the  vicinity  of 
Portage  Lake  and  shipped  directly  from  Hancock  and  Houghton ;  even 
the  copper  shipped  at  the  small  ports  of  Ontonagon,  Eagle  Harbor,  and 
Copper  Harbor  is  brought  to  the  same  place  for  smelting.  The  whole 
annual  production  of  Lake  Superior  copper  is  thus  compelled  to  pass 
through  the  Portage  Lake  route  and  pay  a  tax  to  the  canal  companies 
before  it  reaches  the  free  waters  of  the  United  States.  But  this  is  not 
all.  The  region  is  productive  only  in  minerals,  and  there  are  no  manu- 
factures. A  few  potatoes  and  a  little  hay  form  the  sole  crops.  The 
food  supplies  and  all  manufactured  articles  for  the  use  of  a  mining  pop- 
ulation of  about  30,000  persons,  to  say  nothing  of  the  coal,  lime,  and 
other  materials  used  in  producing  the  copper,  are  received  through  the 
same  Portage  Lake  route,  and  are  subjected  to  this  same  tax.  Tbe  re 
cent  extension  of  the  railroad  fromL'Anse  has  not,  as  we  are  informed, 
afforded  relief.  The  annual  exports  and  imports  at  Houghton  and 
Hancock  are  reported  to  the  Board  as  probably  exceeding  $12,000,000, 
of  which  95  per  cent,  pertains  to  States  other  than  Michigan.  Precise 
figures  on  which  to  base  these  estimates  were  not  presented,  but  the 
statement  was  made  to  the  Board  at  a  public  meeting  of  leading  citizens 
and  was  indorsed  by  all  the  business  men  present. 

There  is  thus  presented  a  singular  anomaly  in  American  practice;  a 
great  national  industry  situated  on  navigable  waters  of  the  Unito<l 

*  Oinitted.     Printed  in  House  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  session. 
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States,  taxed  for  interstate  commerce  in  the  persons  of  every  man, 
woman,  and  child  engaged  in  the  production,  and  taxed  twice — once  for 
theprodnct,  and  once  for  every  necessary  of  lite. 

The  iron  indnstry  is  not  thus  handicapped  at  the  neighboring  cities 
of  Marquette  and  Escanaba,  where  good  harbors  have  been  provided 
by  the  General  Government  free  from  all  charges  to  those  engaged  in 
the  production. 

HISTOBT  OF  THE  PORTAGE  LAKE  CANALS. 

(1)  Portage  River  improvement — By  the  year  1869  the  Ci>pper  inter- 
ests centering  in  Portage  Lake  had  acquired  an  importance  that  ren- 
dered improved  facilities  for  transportation  a  necessity.  At  the  mouth 
of  Portage  Biver  there  was  a  depth  of  from  3  to  5  feet  over  the  bar. 
Vessels  arriving  there  were  anchored  in  the  offing,  freight  was  trans- 
ferred by  lighters  to.  docks  inside  the  bar  and  there  again  transferred 
to  scows,  upon  which  it  was  towed  to  the  mines,  a  distance  of  about  14 
miles,  at  a  cost  of  $4  per  ton.  The  expense,  delay,  and  annoyance  at- 
tendant upon  this  method  of  procedure  led  those  who  suffered  there 
from  to  attempt  a  remedy  by  dredging  the  river  and  bar  and  construct- 
ing a  breakwater.  The  sum  of  $30,0^  was  raised  by  subscription,  the 
contributors  being  the  Quincy,  Pewabic,  Franklin,  Mesnard,  Pontiac, 
Saint  Mary's,  Albany  and  Boston,  and  Isle  Royale  Mining  companies, 
and  two  merchants  and  land  owners,  Messrs.  Sheldon  and  Douglas. 
Mr.  John  H.  Forster  was  employed  as  engineer,  and  a  contract  was 
made  with  Mr.  W.  W.  Williams  for  securing  a  channel  10  feet  deep 
and  80  feet  wide  at  bottom.  Instead  of  using  the  original  river  mouth 
the  engineer  selected  a  point  further  to  the  east,  where  he  laid  out  a 
breakwater  and  a  canal  leading  to  it  through  a  tamarack  swamp,  the 
length  of  cut  being  1,200  feet.  The  object  of  the  breakwater  .was  to 
prevent  the  sand  moved  by  northeast  storms  from  filling  up  the  mouth 
of  the  canal.  Only  one  pier  was  considered  necessary.  It  was  built 
during  the  winter  of  1859-?60,  the  cribs  being  constructed  upon  the  ice 
and  then  sunk  and  the  stone  hauled  from  the  quarry  upon  sleds,  the 
thermometer  often  running  from  20°  to  30^  below  zero.  In  the  month 
of  June,  1860,  the  first  lake  steamer  was  piloted  through  the  canal  and 
river  up  to  the  docks  in  Hancock,  though  the  contract  for  the  improve- 
ment was  not  completed  until  the  autumn  of  that  year.  This  work  was 
done  without  the  authority  of  law. 

In  the  following  year  an  act  was  passed  by  the  Michigan  legislature 
to  provide  for  the  formation  of  companies  to  construct  canals  or  harbors 
and  improve  the  same,  which  a<5t  was  approved  and  became  law  March 
13, 1861.  Under  this  law  the  Portage  Lake  and  Ki  ver  Improvement  Com- 
pany was  incorporated,  being  composed  of  the  persons  who  had  begun 
the  improvement.  They  were  authorized  to  xjharge  tolls  upon  all  ves- 
sels drawing  more  than  5  feet,  the  rates  being  fixed  by  Houghton 
County. 

The  improvement  thus  far  made,  great  as  it  was,  was  very  far  from 
being  complete.  '  Considerable  sums,  the  exact  amounts  of  which  are 
known  only  to  the  company,  were  expended  annually  in  maintaining 
and  deepening  the  channel,  straightening  the  river,  and  placing  buoys 
and  beacons.  As  the  trade  of  the  locality  increased,  greater  facilities 
were  called  for  in  the  use  of  the  water-way.  As  early  as  1865  a  depth 
of  13  feet  was  called  for.  In  1874  extensive  additional  dredging  was 
begun,  the  object  being  to  obtain  a  channel  depth  of  13  feet.  In  1875 
the  old  pier  was  widened  and  a.  new.  superstnicture  constructed,  the 
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old  fouDdatioD  remainiDg  intact  then  as  it  does  now.  Dred^ug  has  been 
continued  annnally.  The  income  from  tolls  also  increase  annually,  en- 
abling the  corporation  to  provide  for  these  additional  expenses  and  at 
the  same  time  to  have  a  handsome  profit  remaining. 

In  1879  the  Michigan  legislature  passed  an  act,  approved  May  22, 
under  which  any  county  in  which  the  greater  part  of  a  canal  or  improved 
river  may  pass  is  authorized  to  purchase  such  canal  or  improvement, 
paying  to  the  improvement  company  the  amount  of  its  capital  stock  and 
the  amount  of  all  subsequent  expenditure  in  repairs  and  alterations, 
with  interest  at  10  per  cent,  but  deducting  from  the  amount  of  interest 
the  net  proceeds  of  tne  .improvement. 

Of  late  years  pressure  has  been  brought  to  bear  upon  the  company 
to  reduce  the  tolls.  In  1885  the  rates  of  toll  were  reduced  by  nearly  50 
per  cent,  below  what  they  had  been  up  to  that  time  since  18(i3.  The 
demand  now  is  that  the  tolls  shall  be  removed  altogether  and  that  the 
water- way  shall  be  farther  enlarged.*  None  of  the  original  stock- 
holders now  hold  any  interest  in  the  corporation,  and  we  are  informed 
that  the  property  is  now  owned  entirely  by  persons  non-residents  in  the 
district. 

(2)  Lake  Superior  Ship  Canal,  Eailway  and  Iron  Company. — ^The  opeil- 
ing  of  Portage  Lake,  by  means  of  the  improvement  of  Portage  Biver, 
to  vessels  navigating  Lake  Superior,  enabled  them  to  go  within  a  trifle 
over  2  miles  of  Lake  Superior  on  the  west  side  of  Keweenaw  Point. 
The  advantage  which  would  accrue  from  making  the  water-way  con- 
tinuous from  the  east  side  to  the  west  side  of  Keweenaw  Point  was  ob- 
vious, but  it  involved  the  construction  of  an  artificial  canal  2  miles  long, 
with  a  breakwater  at  its  entrance  from  Lake  Superior.  The  exx)ense  of 
such  a  work  was  beyond  the  means  of  the  persons  immediately  inter- 
ested in  the  local  trade  of  Portage  Lake,  and  the  benefits  to  result  from 
it  would  be  national  rather  than  local,  while  the  returns  to  be  expected 
from  the  tolls  would  probably  not  pay  interest  upon  the  investment  for 
many  years. 

A  corporation  entitled  the  Portage  Lake  and  Lake  Superior  Ship 
Canal  Company  was  organized  under  the  State  laws  in  1864,  its  articles 
of  agreement  being  fllS  with  the  secretary  of  state  of  Michigan  July 
15, 1864.  By  a  joint  resolution  of  the  Michigan  legislature  dated  Jan- 
uary 21, 1865,  Congress  was  asked  to  aid  the  enterprise  by  a  grant  of 
land.  The  Minnesota  legislature  passed  a  resolution  to  the  same  eSect 
February  24, 1865.  Congress  responded  by  granting  to  the  State  of 
Michigan,  by  the  act  approved  March  3, 1865,  200,000  acres  of  land. 
By  act  approved  March  18, 1865.  these  lands  were  conferred  by  the 
State  upon  the  above-mentioned  corporation,  with  certain  conditions. 
A  plan  of  construction  was  then  adopted,  which  was  more  exiiensive 
than  had  at  first  been  contemplated.  Additional  aid  was  sought  firom 
Congress  by  the  governor  and  Bepresentatives  of  Michigan.  The  legis- 
latures of  Wisconsin  and  Kew  York  passed  resolutions  February  27, 
1866,  asking  Congress  to  aid  the  enterprise.  A  number  of  cities  also 
sent  in' petitions  to  the  same  effect.  Congress  again  responded  by 
granting  200,000  additional  acres  of  land  by  act  approved  July  3, 1866. 

The  canal  was  to  be  13  feet  deep  and  100  feet  wide,  and  to  be  provided 
with  a  breakwater  at  its  Lake  Superior  end.  For  several  years  opera- 
tions were  limited  to  surveying  the  ground,  procuring  machinery,  and 
the  exploration  of  lands  to  be  selected  under  the  grant.  The  original 
surveys  and  plans  were  made  by  Mr.  I.  K.  Greene,  engineer  for  the 

*An  interestiDS  letter  from  Mr.  John  H.  Forster,  from  which  mnch  of  the  foregoing 
information  has  been  obtained,  is  here  appended,  marked  P. 
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State.  It  iras  not  until  1868  that  the  work  of  excavatiorn  was  actually 
begun,  and  at  the  end  of  that  year  only  a  few  thousand  yards  had  been 
excavated.  In  the  spring  of  1869  the  work  was  resumed  with  great 
activity,  and  was  vigorohsly  pushed  during  that  and  the  following  year. 
Mr.  John  H.  Forster  saperseded  Mr.  Greene  as  engineer  for  the  State 
June  1,  1869.  In  1871  the  work  was  embarrassed  for  want  of  fiinds. 
and  madeunsatisfaetory  progress.  The  title  of  the  company  was  altered 
to  Lake  Superior  Ship  Canal,  Eailroad  and  Iron  Company.  In  this 
year  the  company  failed,  and  a  receiver  was  appointed  by  the  United 
States  circuit  court  in  Michigan,  with  authoritj^  to  borrow  money  for 
the  purpose  of  completing  the  canal.  The  work  advanced  slowly  dur- 
ing the  two  following  years. 

The  act  of  Congress  making  the  first  grant  of  land  required  that  the 
works  should  be  completed  by  March  3, 1867.  The  act  making  the  sec- 
ond grant  extended  this  time  three  years,  or  to  March  3, 1870.  The 
time  was  subsequently  extended  to  March  3,  1872,  and  again  to  March 
3,  1873,  and  Anally  to  December  1, 1873.  On  the  18th  of  October,  1873, 
the  State  engineer,  Mr.  Forster,  certified  that  the  works  were  completed 
according  to  law,  and  on  the  29th  of  November,  1873,  the  governor  of 
Michigan  certified  that  the  works  were  built  according  to  law,  but  that 
the  title  to  the  lands  upon  which  they  were  situated  being  vested  in 
the  officers  of  the  company  as  individuals,  and  not  in  the  company 
itself,  he  did  not  consider  the  works  completed  in  accordance  with  the 
act  of  Congress.  It  was  not  until  June  25,  1875,  that  the  governor 
gave  his  final  certificate  that  the  works  were  completed,  the  delay  be- 
ing caused  by  the  ti:0>n8fer  of  legal  title  required  by  him.  Technically, 
therefore,  the  works  were  completed  in  1875,  but  as  a  matter  of  fact 
they  were  completed  in  1873. 

In  May,  1877,  after  protracted  litigation,  the  property  was  sold  under 
decree  of  foreclosure.  It  was  purchased  by  Messrs.  Mann  and  Wilson, 
lor  the  bondholders  and  creditors  of  the  old  company,  who  organized 
the  present  company,  under  the  title  of  Lake  Superior  Ship-Canal,  Kail- 
road  and  Iron  Company.  The  consideration  mentioned  in  tjie  deed  to 
Maun  and  Wilson  was  $870,000.  In  the  deed  from  them  to  the  new 
company  the  consideration,  was  $100,  subject  to  prior  incumbrances 
amounting  to  $1,636,385  and  accrued  interest  at  10  per  cent.  The 
present  company  had  no  connection  with  the  old  company. 

This  canal,  independently  of  the  lands  attaching  thereto,  has  not 
proved  a  financial  success.  The  income  from  tolls  has  been  almost 
wholly  expended  in  keeping  it  in  repair. 

PRESENT  CONDITION  OF    THE  IMPROVEMENTS. 

The  lake  survey  charts  of  this  vicinity  were  prepared  before  the  im- 
provements had  been  completed,  and  no  accurate  survey  of  the  canal 
and  Portage  Eiver  improvements  had  ever  been  made.  Moreover  the 
stamp-mill  deposits  have  largely  encroached  upon  Portage  Lake,  and 
demand,  in  the  interests  of  navigation,  immediate  attention.  For  these 
reasons  the  Board  has  caused  to  be  made  a  careful  examination  and 
survey  (with  borings  where  necessary)  of  all  parts  of  the  route  where 
work  is  likely  to  be  required  by  any  project  for  further  improvement. 
This  work  was  promptly  and  well  done  by  Mr.  G.  A.  Marr,  formerly 
assistant  engineer  on  the  survey  of  the  lakes,  aided  by  as  efficient  party, 
and  the  results  appear  upon  four  maps,  three  of  them  drawn  ux>on  a 
sale  of  l''=400',  and  one  upon  a  scale  of  r'=100'.  They  are  forwarded 
with  this  report.    Mr.  Marr's  detailed  report  is  appended,  marked  H^ 
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The  following  description  of  the  route  is  based  upon  the  Botes  of  this 
survey,  and  upon  a  personal  inspection  made  by  the  Board  in  October. 
1886. 

In  considering  the  navigable  depth  of  the  canal  as  indicated  by  the 
soundings,  oscillations  of  the  lake  surface  can  not  be  neglected.  A  con- 
tinuous gauge  record  has  been  kept  above  the  locks  at  Banlt  8te.  Marie 
since  November,  1870,  which  shows  that  besides  the  tempvorary  and 
irregular  changes  of  level  due  to  winds  there  is  an  annual  and  an  ab- 
normal oscillation.  In  consequence  of  the  former  the  water-surface  is 
usually  about  a  foot  higher  in  the  months  of  July,  August,  and  Septem- 
ber than  in  the  months  of  February,  March«  and  April,  the  change  oc- 
curring principally  in  the  intermediate  months.  The  gradual  abnormal 
oscillations  often  cover  several  consecutive  years,  as  appears  from  the 
records  for  sixteen  years  at  Sault  Ste.  Marie,  furnished  by  General  Poe, 
appended,  marked  E.*  The  extreme  oscillation  during  the  fifteen  years 
has  been  3  feet,  occurring  between  September,  1876,  and  March,  1880. 

During  the  progress  of  the  surveys  ordered  by  the  Board  a  daily 
gauge  record  was  kept  in  Portage  Lake.  To  connect  this  with  the  leveUi 
of  the  lake  survey  a  comparison  was  made,  during  calm  weather,  on  No- 
vember 9, 1886,  with  the  nearest  bench-mark  (at  Marquette).  The  water 
there  stood  601.32  feet  above  sea-level.  The  corresponding  elevation  at 
Sault  Ste.  Marie  was  601.62.  Upon  this  basis  the  average  stage  of  water 
at  Portage  Lake  during  the  survey  was  assumed  at  601.4  feet  above  sea- 
level.  The  corresponding  mean  level  at  Sault  Ste.  Marie  (601.62)  was 
0.36  foot  below  the  grand  mean  for  October  and  November  during  six- 
teen years.  The  maximum  oscillation  at  Portage  Lake  during  the  sur- 
vey was  0.6  foot,  0.3  foot  above,  and  0.3  foot  below  the  average  stand, 
but  these  readings  were  only  temporary. 

Portage  Lake.— Of  the  24  miles  covered  by  this  route  about  16  miles 
traverse  Portage  Lake.  This  is  a  long  and  narrow  sheet  of  water,  with 
a  depth  usually  varying  from  30  to  40  feet,  and  presenting  no  natural 
obstacle  to  any  class  of  vessels  ever  likely  to  navigate  Lake  Superior. 
The  width  is  rarely  less  than  1,000  feet;  the  banks  are  usually  high, 
affording  f)erfect  protection  against  gales.  In  a  word,  after  an  entrance 
has  been  effected,  no  better  harbor  of  refuge  could  be  desired. 

Two  artificial  obstructions  to  navigation  exist :  A  low  railroad  and 
viaduct  bridge  between  Honghton  and  Hancock,  with  a  center  pivot- 
draw  affording  only  68  feet  clear  space ;  and  eight  projecting  masses 
of  deposit  from  the  stamp-mills— five  from  the  Atlantic,  Huron,  Frank- 
lin, Quincy,  and  Pewabic,  now  in  active  operation.  Information  upon 
this  subject  has  already  been  called  for  by  Congress  and  reported  upon 
by  Mig.  H.  M.  Bobert,  Corps  of  Engineers,  House  Ex.  Doc.  85,  Forty- 
sev^ith  Congress,  second  session. 

The  Board  was  informed  that  the  second  section  of  the  river  and  har- 
bor act  of  August  5, 1886,  was  urged  upon  .Congress  with  special  refer- 
ence to  abating  these  stamp-mill  deposits,  which,  unless  checked,  must 
soon  destroy  the  value  of  the  lake  as  a  route  for  through  commerce. 
Our  survey  was  therefore  extended  (Map  No.  2)  to  cover  the  entire  re- 
gion affected  by  them,  and  proposed  harbor-lines  have  been  indicated 
thereon  for  the  action  of  the  honorable  Secretary  of  War.  The  necessity 
of  at  once  putting  a  stop  to  these  deposits  can  not,  in  our  judgment,  be  too 
strongly  stated  if  this  route  is  to  be  made  a  national  highway  for  the 
commerce  of  the  lakes. 

*  Omitted.  Printed  in  Hoase  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  ses- 
sion. 


Digitized  by 


Google 


1984     REPORT   OF   THE   CHIEF   OF  ENGINEERS^  U.  S.  ARMY. 

Portage  River. — Portage  Lake  is  connected  with  Keweenaw  Bay  by 
a  river  now  artificially  shortened  to  abont  5  miles  in  length  (see  Map 
TSo.  3).  Originally  it  was  tortuous  and  obstructed  by  two  bars,  one  at 
its  exit  from  the  lake  and  the  other  at  its  entrance  into  the  bay.  Only 
from  3  to  5  feet  could  be  carried  over  these  bars,  although  for  long  dis- 
tances the  natural  channel  was  much  deeper.  At  present  by  dredging 
and  cutting  off  points,  a  navigable  and  tolerably  straight  channel 
averaging  over  100  feet  in  width,  with  a  minimum  depth  of  14  feet,  has 
been  secured.  The  banks  are  low,  and  no  revetment  has  been  placed 
to  preserve  the  cuts. 

For  the  harbor  entrance  at  Keweenaw  Bay  a  single  pier  has  been 
built,  projecting  675  feet  from  the  shore-line  to  14  feet  of  water.  It  was 
originally  made  of  a  single  row  of  timber  cribs  12  feet  wide,  loaded  with 
stone;  but  a  second  line  was  subsequently  added,  so  tnat  now  the 
width  is  from  25  to  30  feet.  While  not  an  elegant  construction,  it  serves 
the  immediate  needs  of  commerce  in  the  comparatively  sheltered  posi- 
tion it  occupies,  and  the  Board  heard  no  complaints  as  to  dangers  en- 
countered at  this  entrance  in  storms. 

As  already  stated,  all  the  improvements  in  this  part  of  the  route  have 
been  made  without  cost  to  the  Government,  by  private  enterprise.  No 
outlay  has  been  made  to  secure  a  title  to  the  bed  of  the  river,  but  the 
sites  of  the  cuts  have  been  purchased  by  the  company,  and  it  is  pro- 
posed to  transfer  a  clear  title  to  them,  as  set  forth  in  the  statement  ap- 
pended, and  marked  F.* 

The  ship-canal. — This  canal  is  2.1  miles  long.  Our  soundings  indi- 
cate a  depth  of  14  feet  throughout  its  whole  extent  The  least  width 
at  water-surface  is  100  feet  widening  to  over  200  feet  in  the  Lily  Pond^ 
and  thence  maintaining  100  feet  nearly  to  Portage  Lake.  The  southern 
half  (near  Portage  Lake)  traverses  a  swampy  region,  where  no  especially 
difficult  work  is  required  for  enlargement.  The  northern  half  involves 
more  outlay  in  its  extension  through  an  old  tamarack  swamp  and  a 
range  of  sand  ridges  30  feet  high  with  a  hardpan  bottom  outcropping 
near  Lake  Superior.    Enlargements  here  would  be  more  expensive. 

Throughout  the  whole  extent  of  the  canal  its  revetment  consists  of  a 
front  row  of  piles,  generally  about  6  feet  apart  from  center  to  center, 
capped  a  few  inches  above  the  water-surface  to  support  a  single  row  of 
sheet  piling ;  a  row  of  anchor  piles  is  driven  about  7  feet  back  and  con- 
nected with  the  front  row  by  timber  braces.  The  piles  seem  generally 
to  be  well  preserved,  but  the  caps  are  often  decayed  and  the  sheet-pil- 
ing requires  frequent  repairs  to  maintain  it  in  position.  The  superin- 
tendent, Mr.  Pry  or,  states  that  experience  has  shown  that  where  the 
route  traverses  sand-hills  double  the  number  of  piles  should  be  used 
and  a  double  sheet-piling  should  be  driven.  As  now  built,  if  the  space 
behind  is  solidly  packed  the  piles  are  pressed  out  of  position  ;af  it  be 
left  open,  the  waves  entering  the  canal  in  storms  tear  off  the  sheet-piling. 

Harbor  entrance  at  Lake  Superior. — The  entrance  to  tibe  canal  is 
formed  by  two  approximately  parallel  piers  of  substantial  crib- work 
which  have  resisted  the  storm  waves  and  ice  floes  in  a  satisflEMStory  man- 
ner since  completed  in  1873.  The  hardpan  bottom  of  indurated  clay 
upon  which  they  rest  has  been  of  marked  advantage  in  preserving  their 
stability.  These  piers,  1,000  and  850  feet  long,  are  of  timber  and  stone 
of  the  usual  pattern.  They  are  100  feet  apart  at  the  shore-line,  widen- 
ing  irregularly  to  240  feet  at  the  lake  entrance,  where  the  depth  at  the 
date  of  our  survey  was  20  feet.    Annual  dredging  is  necessary  here. 

*  Omitted.  Printed  in  Houae  Ex.  Doo.  No.  105,  Forty-ninth  Congress,  second  sea- 
Hion. 
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The  ice'  during  the  wiuter  is  said  to  pile  up  in  a  solid  mass,  forming  an 
artificial  shore*line  which  tends  to  cause  accumulations,  and  thus  ag- 
gravates the  usual  creeping  of  sand  round  the  ends  of  the  piers. 

The  problem  of  constructing  an  entrance  to  the  canal  safe  for  large  ves- 
sels during  the  great 'Storms  which  prevail  on  Lake  Superior  in  the  8)>ring 
and  autumn  is  a  difficult  one.  The  tops  of  the  present  piers  rij^e  0  feet 
above  the  surface  ot  the  lake  when  calm.  The  Board  visited  the  place 
during  a  moderate  gale  from  the  westward  on  October  20.  The  rollers 
were  coming  in  with  their  solid  crests  fully  up  to  the  top  of  the  cribs. 
Where  the  defective  trace  presented  surfaces  nurmal  to  the  direction  of 
motion,  spray  was  thrown  many  feet  into  the  air  and  solid  water  poured 
over  the  wood- work  in  large  volumes.  The  wave  oscillation  extended 
into  the  canal  quite  perceptibly  for  300  or  400  feet.  We  were  informed 
that  in  the  great  northeast  and  northwest  gales,  when  the  wind  b^ows 
more  directly  in  the  line  of  the  canal,  wave  motion  is  felt  half  a  mile 
from  the  lake. 

If  a  harbor  of  refuge  is  to  be  made  at.  this  place,  it  is  a  matter  of 
vital  importance  to  rende^  the  canal  entrance  safe  in  storms.  A  report 
ui)on  the  subject  by  Maj.  H.  M.  Robert,  Corps  of  Engineers,  will  be 
found  in  Senate  Ex.  Doc.  'So.  32,  Forty-sixth  Congress,  second  session. 

VALUE  OF  THE  IMPEOVEMENTS. 

The  importance  of  this  work  to  the  general  commerce  of  the  Lakes, 
and  its  necessity  for  extending  and  developing  the  production  of  copper 
in  the  Lake  Superior  mines,  have  already  been  considered.  It  remains 
to  determine  what  is  a  fair  recompense  to  the  present  proprietors  for 
the  improvements  and  franchises  which  they  proposed  by  letters  to 
General  Poe,  dated  November  22  and  December  1, 1884  (Senate  Ex. 
Doc.  No.  16,  Forty  eighth  Congress,  second  session),  to  transfer  to  the 
Government  free  of  all  incumbrances  for  the  sum  of  $350,000,  and 
which  proposition  was  renewed  verbally  to  the  Board  by  Mr.  J.  H. 
Chandler,  the  attorney  of  the  companies,  at  a  meeting  of  the  Board  on 
October  18, 1886. 

There  are  three  modes  of  approaching  this  subject :  (I)  What  interest 
upon  this  sum  of  $350,000  is  now  and  probably  will  be  paid  by  the  net 
revenues  to  which  the  company  are  entitled  by  law ;  (2)  to  what  extent 
will  the  works  and  property  proposed  to  be  transferred  to  the  Govern- 
ment reduce  the  cost  of  the  improvements  needed  by  commerce;  (3) 
what  has  been  the  actual  investment  of  private  funds  over  and  above 
the  amount  already  contributed  by  the  Government,  viz,  the  value  of 
the  398,205.42  acres  of  public  lands  donated  to  aid  '^  in  the  constructing 
and  completing  a  harbor  and  ship-canal  Y"  Each  of  these  questions 
will  be  considered  in  turn. 

(1)  The  legal  tolls  of  the  two  corporations  are  regulated  dift'erently. 
Those  of  the  Lake  Superior  Ship-Canal  Railway  and  Iron  Company  are 
established  by  the  State  Board  of  Control^  under  the  provisions  of  an 
act  of  the  State  of  Michigan  approved  April  25, 1873.  Those  of  the 
Portage  Lake  and  Biver  Improvement  Company  are  fixed  by  commis- 
sioners appointed  by  the  board  of  supervisors  of  Houghton  County. 
The  rates  of  authorized  tolls  are  shown  by  printed  statements,  of  which 
copies  are  appended,  marked  G*  and  H*,  respectively. 

From  Exhibit  P,  appended  to  House  Mis.  Doc.  ISo.  50,  Forty-eighth 
Congress,  first  session,  it  appears  that  the  total  expense  for  improve- 

*  Omitted.    Printed  in  Honae  Ex.  Doc.  No.  105,  Forty-ninth  OongTess,  second  ses- 
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ments  and  repairs  of  the  Lake  Superior  Ship-Canal  from  1874"to  1883, 
inclasive,  was  $70,146.79.  These  expenditures  are  exclusive  of  salaries 
or  other  expenses  incidental  to  maintenance  of  organization.  The  total 
receipts  of  tolls  and  all  income  from  canal  and  other  sources  cotinected 
with  its  operation  was  $75,053.13,  leaving,  probably,  no  net  profit. 

Mr.  James  Pryor,  superintendent  of  the  canal,  supplements  this  ex- 
hibit by  the  following  figures  extracted  from  his  statement  appended 
and  marked  I* : 

iDCome  from  season  of— 

1884,  from  tolls $9. 585. 08 

iaS5,  from  tolls 10,115.50 

1886  (to  September  30) 6,439.88 

26, 140.  46 

Expense  for  repairs,  dredging,  and  superintendence  in— 

1864 8,3(58.20 

1885 • 5,997.92 

1886  (to  September  30) 5,000.00± 

19,366.12 

showing  a  total  net  income  from  the  beginning  of  the  season  of  1884  ^o  the  end  of 
September,  1888,  of  $6,774.34. 

These  figures  indicate  that,  considering  the  large  sums  expended  in 
its  construction,  the  canal  has  thus  far  proved,  financially,  a  failure. 
No  ofiice  expenses  other  than  those  at  Houghton  are  included  in  these 
figures,  and  a  net  profit  of  $  1,000  per  annum  would  be  a  large  estimate^ 
even  with  the  increased  traflftc  to  be  exnected  in  the  near  future. 

The  exhibit  of  the  Portage  Lake  and  Eiver  Improvement  Company 
is  more  favorable.  From  Mr.  Pryor's  statement,  appended  and  masked 
K,*  it  appears  that  the  total  expenditure  from  1872  to  1885,  inclusive, 
including  repaira,  dredging,  and  superintendence,  was  $120,755.71,  of 
which  $75,118.72  was  for  dredging  and  $10,598.74  for  pier-work  and 
cribs.  The  annual  expenses  of  this  company  may  therefore  be  esti- 
mated at  about  $8,500. 

The  freight  business  of  this  company  for  1884,  1885,  and  to  October 
12, 1886,  and  its  gross  income  for  1884  and  1885  are  exhibited  by  Mr. 
Pryor^s  statements  appended  and  marked  L*  and  M.*     The  latter,  for 

1884,  is  given  as  $33,968.01,  and  for  1885  $26,142.08.  The  falling  off 
was  caused  by  the  permanent  reduction  in  tolls  which  took  effect  in 

1885.  The  net  annual  income  over  expenses  from  the  investment  rep- 
resented by  the  Portage  Eiver  improvement  is,  therefore^  at  current 
rates,  about  $17,500. 

From  the  foregoing  figures  it  appears  that  the  two  improvements 
which  the  companies  propose  to  transfer  to  the  United  States  for 
$350,000  now  yield  them  an  annual  net  income  of  about  $18,500,  and 
that  lake  commerce  in  the  future  may  be  expected  to  increase  rather 
than  diminish  these  figures.  But  to  avoid  loss  at  this  price  the  funds 
received  in  payment  must  be  reinvested  so  as  to  yield  a  little  over  5 
per  cent,  annual  interest  ($18,500  is  5  per  cent,  upon  $370,000).  The 
proposition  of  the  companies  seems,  therefore,  to  be  fair  and  reasonable. 

(2)  As  to  the  money  value  of  the  existing  works  in  reducing  the  out- 
lay for  such  improvements  as  are  now  demanded  by  the  needs  of  com- 
merce  at  this  locality,  no  definite  estimate  can  be  made  until  the  details 
of  such  improvement  are  determined ;  but  it  is  certain  that  the  Gov- 

*  Omitted.   Printed  in  House  £z.  Doc.  No.  105,  Forty- ninth  Congress,  second  session. 
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ernmeDt,  from  this  point  of  view,  also  will  receive  a  fair  equivalent  for 
the  price  asked  by  the  companies.  The  works,  as  they  now  exist,  coald 
not  be  constructed  for  that  price,  and,  consisting  largely  of  needed  ex- 
cavation, they  will  not  be  sacrificed  to  any  great  extent. 

(3)  What  sums  have  been  actually  expended  upon  the  canal  and  har- 
bor on  Lake  Superior  can  not  now  be  determined  with  precision.  The 
subject  was  investigated  by  General  Foe  in  1884,  and  reported  upon  by 
him  in  Senate  Ex.  Doc.  Ko.  15,  Forty-eighth  Congress,  second  session. 
After  all  the  new  study  which  it  has  been  possiole  to  give  to  the  sub- 
ject, the  Board  agrees  with  General  Poe  in  his  conclusion  that  '<  the 
probability  is  great  that  the  aid  supplied  from  all  sources  and  applied 
to  the  construction  and  repair  of  the  canal  and  in  operating  it  down  to 
the  beginning  of  1884  amounted  to  fully  $3,000,000;'  The  whole  of 
this  sum  was  raised  by  the  company  from  private  sources,  except  what 
accrued  from  the  donation  of  398,205.42  acres  of  public  lands  actually 
received  from  the  General  Government  under  the  grants  of  400,000' 
acres.  At  the  time  the  title  was  transferred  this  was  wild  land,  worth 
in  the  market  $1.25  per  acre,  making  the  money  value  of  the  grants 
amount  to  $497,756.77.  It  is  reported  that  some  of  these  lauds  have 
since  proved  to  be  mineral  lands  and  very  valuable,  but  what  bearing 
this  has  upon  the  present  question  is  not  apparent.  Indeed,  the  terras 
of  Senate  resolution  of  inquiry  of  April  22,  1884,  which  recites  that  the 
value  of  this  laud  shall  be  estimated  at  $1.25  per  acre,  is  regarded  by 
the  Boaid  as  fixing  the  proper  valuation  at  the  above  amount. 

The  amount  of  work  done  by  the  Portage  Lake  and  River  Improve- 
ment Company  to  the  end  of  1883  is  stated  with  considerable  precision 
in  a  letter  of  Mr.  S.  W.  Thurlow,  secretary  of  the  company,  contained 
in  Appendix  C  to  General  Poe's  report.  Since  that  date  the  superin- 
tendent, Mr.  Pryor,  states  that  41,870  cubic  yards  have  been  dredged, 
making  a  total  of  813,707  cubic  yards  to  date;  but  the  company  has 
avoided  furnishing  accurate  information  as  to  the  cost  of  the  work. 
The  i)rice  has  varied  from  90  cents  for  hardpan  and  bowlders  and  30 
cents  for  sand,  paid  in  1862-'G3,  to  about  25  cents  subsequently.  As- 
suming 40  cents  as  a  fair  average,  the  company  has  expended  upon 
dredging  alone  about  $320,(i00,  a  very  large  portion  of  this  being  for 
maintenance  and  not  construction.  When  the  cost  of  the  pier,  950  feet 
long,  land  purchases,  etc.,  are  taken  into  account,  it  would  seem  that 
the  whole  price  now  asked  for  both  improvements  can  not  very  largely 
exceed  the  private  funds  actually  invested  in  one  of  them  by  the  Port- 
age Lake  and  Kiver  Improvement  Company. 

In  fine,  the  Board  is  of  opinion  that  the  price  asked  for  the  existing 
improvements  is  just  and  reasonable.  The  investment  has  greatly 
benefited  commerce  and  the  mining  interests.  The  franchises  now 
owned  by  the  corporations  have  been  legally  and  fairly  acquired,  but 
they  bear  heavily  upon  commerce  and  especially  upon  the  population 
of  Houghton  County,  and  the  companies  seem  willing  to  yield  to  the 
popular  demand  for  a  free  water-way  so  soon  as  they  are  protected 
against  actual  loss  themselves.  The  pressure  for  the  purchase  does 
not  originate  with  the  owners  of  the  property,  but  with  the  mining  pop- 
ulation and  the  general  commerce  of  the  lakes. 

BECOMMENDATIONS. 

The  Board,  after  careful  consideration  of  the  subject  in  all  its  bear- 
ings, and  in  the  light  of  all  the  information  it  has  been  able  to  collect, 
submits  the  following  recommendations: 

(I)  That  the  offer  of  the  companies  bo  accepted,  to  transfer  all  right 
and  title  to  the  canal,  the  work  of  improvement  on  Portage  Biver,  the 


Digitized  by 


Google 


1988     KEPOET   OF   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

harbor  works  apon  Lake  Sapertor  and  Keweenaw  Bay,  with  all  lands 
and  franchises  connected  therewith,  free  from  all  incanibrauceH  and  in- 
volving  no  other  payments  for  bonds  or  otherwise  whatsoever,  for  the 
gross  sum  of  $350,000. 

(2)  That  the  route  be  made  a  free  water-way  of  the  United  States, 
subject  to  no  tolls  or  assessments  whatever,  and  be  placed  upon  the 
same  footing  as  to  maintenance  as  the  Louisville  and  Portland  Canal. 

(3)  That  under  the  authority  conveyed  by  section  2  of  the  river  and 
harbor  act  of  August  5, 1886,  the  harbor  lines  indicated  npon  accom- 
panying map  No.  2  be  approved  by  the  honorable. Secretary  of  War; 
that  the  Engineer  officer  in  whose  district  this  water  way  is  situated  be 
instructed  to  inspect  from  time  to  time  and  report  any  and  all  infringe- 
ments thereon,  and  that  the  proper  legal  means  be  adopted  for  abating 
any  such  infringements  in  the  future. 

The  existing  bridge  would  be  a  very  serious  impediment  to  naviga- 
tion if  this  route  were  improved  to  an  extent  to  justify  its  use  by  the 
entire  commerce  of  Lake  Superior;  and  the  same  may  be  said  of  the 
existing  deposits  from  the  stamp-mills.  Ap]>ropriate  legislation  is  rec- 
ommended. 

(4)  That  a  navigable  depth  of  16  feet  at  the  lowest  known  lake  level, 
with  a  minimum  width  of  70  feet  on  the  b9ttom,  be  obtained  by  dredg- 
ing throughout  the  entire  extent  of  the  water  \i'ay.  This  will  involve 
the  removal  of  285,000  cubic  yards  of  sand  and  hardpan  in  the  canal,  at 
a  cost  of  $99,000,  and  149,000  cubic  yards,  mostly  of  soft  material,  in 
Portage  Biver,  at  a  cost  of  $3i>,000.  To  this  should  be  added  about 
$75,000,  roughly  estimated,  for  putting  the  existing  revetment  in  the 
canal  in  serviceable  condition,  calling  for  a  total  appropriation  of,  say, 
$225,000.  including  contingencies. 

Shoulu  the  future  needs  of  commerce  demand  an  increase  in  navi- 
gable depth  to  20  feet  at  the  lowest  known  lake  level,  it  is  probable 
that  an  increase  in  width  of  at  least  50  feet  will  also  be  necessary,  in- 
volving new  revetments,  for  which  an  estimate  of  $200,000  would  prob- 
ably not  be  excessive;  the  excavation  would  amount  to  089,000  cubic 
yards  of  hard  and  soft  material  in  the  canal,  at  a  cost  of  $-350,000,  and 
782,000  cubic  yards  in  Portage  Kiver,  mostly  of  soft  material,  which 
will  cost  $180,000. 

(5)  That  the  harbor  entrance  on  Lake  Superior  (Map  4)  be  advanced 
into  the  lake  to  a  depth  of  30  feet  by  two  piers  of  crib- work  loaded  with 
stone ;  that  the  new  entrance  thus  maile  be  400  feet  in  width  and  situ- 
ated in  front  of  the  present  entrance;  that  the  piers  diverge  inwardly 
upon  angles  of  45^  with  the  axis  of  the  canal  to  afford  interior  space 
to  reduce  the  waves,  and  that  their  inner  ends  be  connected  with  the 
shore  by  low  piers  rising  only  to  the  ordinary  lake  surface,  with  a  view, 
while  excluding  sand,  to  facilitate  the  escape  of  waves  entering  the 
harbor  in  storms.  Such  an  entrance  would  involve  3,940  feet  of  high 
piers,  at  a  cost  of  $689,000,  and  1,400  feet  of  low  piers,  at  a  cost  of 
$70,000,  calling,  with  contingencies,  for  an  appropriation  of,  say ,  $850,000. 

(6)  That  the  pier  at  the  Keweenaw  entrance  be  extended  to  reach 
water  20  feet  in  depth  by  ordinary  crib-work,  about  2,400  feet  long, 
which,  with  contingencies,  wili  call  for  an  appropriation  of,  say,  $220,000. 

RECAPITULATION. 

For  extinguishing  private  franchises $350,000 

For  opening  a  through  route  having  a  minimum  depth  of  16  feet  and  a 

minimum  bottom  width  of  70  feet 225,000 

For  providing  a  safe  entrance  from  Lake  Superior STiO.OOO 

For  providing  a  safe  entrance  from  Keweenaw  Bay 220, 000 

1,645,000 
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When  the  increasing  needs  af  commerce  demand  a  depth  of  20  feet 
an  additional  expenditare  of  $730^000  will  be  required. 
Respectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers, 
Bvt  Brig.  Oen,j  U.  8,  A. 
O.  H.  Eenst, 

Major  of  Urigineers. 
Chas.  J.  Allen, 

Major  of  Engineers. 
Brig.  Gen..  J.  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


n.— report  on  surveys  made  by  order  op  the  board. 

United  States  Engineer  Office, 

Saint  Paul,  Minn.,  December  8,  1886. 

Major  :  I  have  the  honor  to  sabm^t  the  following  report  on  a  snrvey  and  examina- 
tion of  Portage  Lake  and  Lake  Superior  Ship  Canal,  a  portion  of  Portage  Lake  at 
Honghton  Mich.,  and  of  Portage  Kiver  and  entrance  to  Portage  Lake,  or  the  water- 
ronte  from  Keeweenaw  Bay  to Xake  Superior  through  Portage  Lake. 

Ou  September  21  received  a  telegram  from  you  to  report  iu  Saint  Paul  to  fit  out 
party  for  the  above  snrvey.  Mr.  A.  J.  Stibalt  and  Mr.  S.  L.  Rice  were  engaged  as 
assistants,  and  Mr.  F.  L.  Dever  as  recurder,  and,  with  a  surveying  outfit  of  instru- 
ments, stationery,  etc.,  the  party  left  Saint  Paul  for  Houghton,  Mich.,  on  September 
29  and  arrived  there  on  the  evening  of  the  3Uth. 

The  small  steamer  Annie  R.  Hennea  was  engaged  to  prosecute  the  work.  The 
survey  of  the  ship-canal  was  made  tirst,  as  being  most  needed  for  meeting  of  the  Board 
of  Engineers  at  Honghton  on  October  16.  The  survey  of  this  canal  was  made  as  fol- 
lows, according  to  instructions  received  from  you : 

nature  of  survey. 

Each  bank  of  the  canal  was  carefully  chained  and  each  100  feet  marked  plainly. 
Soundings  were  taken  across  the  canal  at  each  100  feet,  and  20  feet  apart.  A  heavy 
insulated  copper  wire  about  IHO  feet  long  was  marked  at  each  20  feet,  and  with  this 
stretched  across  the  canal  at  each  100  feet  the  soundings  could  be  made  v^ry  accu- 
rately. A  cedar  pole  17  feet  long,  carefully  marked  to  tenths  of  a  foot,  was  used  for 
soundings.  A  gauge  was  set  near  the  United  States  life-saving  station,  being  about 
midway  between  Portage  Lake  and  Lake  Superior.  This  gauge  was  set  the  same  day 
as  one  at  Houghton,  both  gauges  being  set  to  rea<l  1  foot  on  that  day,  or  the  zero  of 
the  gauge  was,  on  an  average,  1  foot  below  the  surface  of  the  water.  « 

Careful  cross-sections  were  taken  at  each  500  feet  in  length  of  canal,  the  levels  ex- 
tending back  300  feet  from  revetment  on  each  side.  For  the  low  land  and  bog  near 
Lily  Pond  the  cross-sections  were  taken  at  each  1,000  feet,  as  there  was  but  slight 
change  of  level  at  this  end  of  the  canal. 

The  Lake  Superior  entrance  to  tbe  canal  is  protected  by  solid  crib- work  or:  piers  20 
feet  wide.  With  this  crib-work  the  canal  begins  to  widen  on  tbe  west  Hide  at  an  angle 
of  37|^  to  the  direction  of  the  canal  until  it  is  carried  out  to  190  feet  from  center  line 
of  the  canal.  From  thence  the  crib-work  is  parallel  with  direction  of  the  canal  foe 
375  feet.  This  west  line  of  crib- work  is  then  changed  in  direction  87°  towards  the 
center  till  its  inner  face  is  130  feet  fn)in  center  line.  Thence  it  extends  parallel  with 
th<»  direction  of  the  canal  to  the  outer  end  390  feet.  At  the  outer  end  there  is  a  large 
crib  61  feet  in  width  and  30  feet  in  direction  of  the  canal,  to  give  strength  and  protec- 
tion to  the  outer  end.  On  the  east  .side  the  crib-work  begins  20 feet  farther  out  to- 
wards Lake  Superior,  and  runs  parallel  with  canal  for  60  feet,  then  widens  at  an  angle 
of2U^  to  the  liue  of  the  canal  until  it  reacbesa  point  where  inner  side  of  crib  is  115  feet 
from  center  line  of  canal.  It  then  extends  directly  out  in  the  lake  on  line  of  canal 
with  width  of  20  feet  for  .500  fdet,  then  with  a  width  of  32  feet  for  130  feet  more,  or 
to  within  about  40  feet  of  being  as  far  o"it  as  the  crib-work  on  the  west  side.  The 
distance  between  tho  piers  at  the  outer  end  ia  2  iO  feet. 

The  revetment  of  the  canal  banks  coniuiencingat  the  Lake  Superior  or  npper  end 
is  as  follows:  From  the  crib-work  inward  for  500  feet,  two  rows  of  piles  are  driven  7 
feet  apart  and  7  feet  between  the  n>ws.  The  front  row  of  piles  is  capped  by  timbers 
I  foot  square,  there  beinj^  three  cap  timbers  bolted  to  the  piling  and  to  each  other  with 
1-ineh  square  iron  bolts  from  1^  to  2  feet  long.    The  piling  are  sawed  off  about  6  or  S 
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inches  above  surface  of  water  as  observed  during  this  snrvey.  This  front  part  of 
revetment  is  strengthened  by  tie  timbers  dovetailed  into  the  ttont  timbers  between 
the  h>wer  and  second  piecesand  boKed  to  the  pile  directly  back  of  front  row  7  feet,  the 
head  of  the  back  pile  being  sawed  off  to  receive  this  tie  on  a  horizontal  from  its  con- 
nectioa  with  front  timbers.  Sheet-piling  4  inches  thick  are  driven  so  as  to  face  on 
the  back  part  of  tlie  cap  timbers  to  which  the  sheet-piling  is  spiked  (see  sketchy 
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The  revetment  is  the  same  on  both  east  and  west  sides  of  the  canal,  the  width  be- 
tween the  revetments  being  about  100  feet. 


cap 


From  this  point,  500  feet  from  the  piers,  the  revetment  changes,  only  having  two 
kp  timbers,  and  the  tie  timbers  only  occur  every  14  feet,  as  shown  in  sketch. 
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This  extends  on  both  sides  of  the  canal  down  to  within  400  feet  of  turning  point  1, 
(T.  P.  1),  or  about  3,770  feet.  From  this  point  to  T.  P.  2  or  for  850  feet,  there  is  a  cap 
timber  on  the  back  row  of  piling.  From  T.  P.  2  to  T.  P.  3,  360  feet,  the  back  row  of 
piling  is  only  6  feet  back  ot  front  row,  the  form  of  construction  remaining  the  same. 

From  T.  P.  3  down  until  we  cross  Lily  Pond,  back  cap  timber  is  wanting  on  both 
the  east  and  west  sides,  and  the  capping  on  the  west  side  consists  of  only  one  timber  . 
1  foot  square.  This  extends  for  1,200  feet.  From  this  point  through  Lily  Pond  and 
for  about  1,900  feet  to  a  point  520  feet  below  T.  P.  5,  the  constriiciion  is  as  follows: 
There  is  no  sheet-piling  on  either  side.  The  east  side  is  constructed  as  shown  by 
sketch. 
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The  west  side  from  opposite  point  1,200  feet  below  T.  P.  3  consists  of  piles  driven  1 
foot  apart  with  one  cap  limber  1  foot  square  connected  with  back  piling  every  10  feet 
as  in  sketch  below  : 

Side  VUm. 
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This  form  continues  for  about  1,900  feet,  or  to  opposite  520  feet  below  T.  P.  5. 

From  this  point  both  east  and  west  revetments  change  and  there  is  sheet-piling 

again.    The  piles  are  driven  7  feet  apart  and  with  rear  line  of  piling  7  feet  back. 
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There  are  two  cap  timbers  and  tie  timbers  every  7  feet,  all  the  same  as  at  the  other 
end  of  the  caual.  This  extends  to  a  point  400  feet  below  or  soath  of  T.  P.  6,  or  for 
about  2,603  feot.  From  opposite  this  point  on  the  west  side,  the  revetment  is  again 
changed  to  piling  driven  I  foot  apart  and  one  cap  timber,  which  extends  down  to 
crib  in  Portage  Lake,  or  for  6:^  feet.  There  is  no  piling  back  of  this  line,  and  conse-  • 
qnently  no  tie  timbers,  and  the  condition  of  the  revetment  is  very  bad,  the  cap  tim- 
'bers  and  piling  being  missing  in  some  places.  On  the  east  side  the  revetment  from 
this  point,  400  feet  below  T.  P.  6,  continues  the  same  for  250  feet  as  above  the  point, 
except  an  extra  row  of  piles  14  feet  back  of  face  of  revetment,  and  then  for  2tk)  feet 
more,  or  to  the  crib,  there  are  three' cap  timbers. 

The  crib  on  the  east  side  at  the  end  of  the  revetment  contains  the  beacon  light. 
The  crib  on  the  west  side  at  the  end  of  the  revetment  is  about  20  feet  square,  but  con> 
tains  no  signal. 

The  width  between  revetments  at  the  lower  end,  or  in  Portage  Lake,  is  about  210 
feet,  which  narrows  up  to  12.')  feet  at  T.  P.  6  and  to  100  feet  WO  feet  farther  up  the 
canal. 

BORINGS. 

For  Dorings  to  test  the  banks  and  bottom  of  the  canal,  an  apparatus  consisting  of 
two  pieces  of  linch  gas-pipe  was  made,  the  lower  length  being  17  feet  and  the  upper 
10  feet,  coupled  together  with  an  ordinary  coupling.  The  lower  end  was  drawn  to  a 
point,  and  a  2-inch  auger  welded  to  the  pipe.  Clasp  arms  of  iron,  made  to  set  at  any 
point,  were  used  to  handle  the  apparatus. 

At  the  Portage  Lake  and  Lake  Superior  Ship  Canal  boriufj^s  were  made  as  follows : 

At  point  in  canal  near  outer  end  of  revetment,  or  at  beginning  of  pier-work,  and 
about  18  feet  from  west  edge  of  the  canal,  in  14  feet  depth  of  water.  Sand  and  stones 
(most  likely  a  deposit  since  the  canal  was  built)  were  met  with  till  a  depth  of  IG  feet, 
then  hardpan  to  a  depth  of  20.5  feet,  beyond  which  it  was  impossible  to  bore  with 
the  apparatus  used.  Also  at  point  opposite  Red  Store,  30  feet  from  east  revetment, 
in  13  foot  depth  of  water.  To  a  deptn  of  19  feet  below  water-surface  only  sand  was 
met  with.  From  this  point  to  2l  feet  below  surface  a  mixture  of  hardpan  and  sand 
was  met  with. 

Another  boring  was  made  about  50  feet  south  of  the  United  States  life-saving  sta- 
tion on  east  side  of  canal.  Soft  material  was  met  with  till  down  17.9  feet  below  water- 
surface  ;  then  hardpan  and  gravel  were  encountered,  and  we  could  not  reach  a  greater 
depth  with  apparatus.  Through  Lily  Pond  and  down  to  Portage  Lake  the  bottom, 
so  far  as  examined,  was  qoite  soft  to  a  depth  of  21  feet. 

BED   OK  HARDPAN. 

As  to  the  material  in  the  banks  of  the  canal,  wc  have  the  following  statement  from 
Mr.  James  Pryor,  superintendent  of  the  Portage  L:vke  and  Lake  Superior  Ship  Canal 
Railway  and  Iron  Company  : 

*' There  is  a  continuous  bed  of  hardpan,  beginning  a  little  north  of  the  United 
States  Lake  Survey  station,  and  ext-endlBg  out  into  the  lake  as  far  as  wc  dredged 
to  e^ive  20  feet  of  water,  its  surface  or  upper  portion  conforming  to  the  general  topog- 
raphy of  the  land  through  which  the  canal  is  cut,  rising  higher  through  the  deep 
portion  of  the  cutting  near  Lake  Superior,  and  sloping  south  according  to  the  surface 
of  the  canal  bank.  At  the  Red  Store  it  is  found  about  ^  or  4  feet  below  the  surface 
of  water,  and  gradually  increasing  in  height  till  midway  between  Store  and  lake 
shore  it  reaches  to  the  surface  of  water,  j*nd  from  thence  to  the  Government  light- 
house it  reaches  above  the  water,  till  at  the  lake  shore  and  under  the  light  house  it 
is  5  or  6  feet  above  water-line,  so  that  practically  all  the  dredging  required  to  deepen 
or  widen  the  canal  at  upper  end  would  be  hard  digging.  If  the  surface  burden  of 
sand  was  removed  pretty  well  back  from  the  proposed  new  line  of  enlargement,  I 
think  there  would  not  beany  trouble  to  secure  the  canal  bank  with  good,  substantial 
sheet-piling." 

At  the  Lake  Superior  end  of  the  canal  it  is  about  1,600  feet  from  the  general  trend 
of  the  shore  ont  to  Q!a  feet  depth  of  water,  and  at  the  Portage  Lake  end  it  is  about 
4,.500  feet  to  the  same  depth.  The  dredging  in  Portage  Lake  would  be  mostly  sand 
and  loose  material,  while  in  Lake  Superior  there  would  undoubtedly  be  hardpan  be- 
neath a  thin  layer  of  drift  sand. 

MAPS. 

The  map  of  the  canal  portion  of  this  survey  is  made  on  a  scale  of  1  inch  =  100  feet 
and  one  giving  approaches  to  canal  at  each  end  on  a  scale  of  1  inch -=400  feet. 
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STAMP-MILL  DEPOSITS. 

A  survey  of  Portage  Lake  at  Hooghton  and  Hancock  w&s  made  to  determine  en- 
croachments made  in  the  lake  channel  by  the  debris  of  the  copper  stamp-mills.  This 
'survey  extends  from  abont  one- half  mile  above,  or  west  of,  the  refuse  or  dump  of  the 
Atlantic  mine  stamp-mill,  to  about  3  miles  below  the  old  Isle  Royale  dump,  which 
covers  all  territory  occupied  by  the  copper  stamp-mills  on  Portage  Lake.  This  en- 
croachment in  the  most  extreme  oaso  amounts  to  about  900  feet,  reducing  an  original 
channel  from  about  1,300  feet  to  400  feet,  or  to  only  350  feet  between  the  dock  line 
opposite  and  the  face  of  the  dump.  This  survey  was  carefully  made  and  checked  by 
a  system  of  triangulation  from  a  carefully  chained  base  on  railroad  track  in  Hancock. 
Careful  cross-sections  were  made  with  level  at  each  dump. 

The  map  of  this  survey  Was  made  on  a  scale  of  I  inch  »  400  feet. 

PORTAGE  RIVER. 

'  The  survey  of  Portage  River  extends  from  35  feet  depth  of  water  in  Portage  Lake 
to  a  depth  of  33  feet  in  Keweenaw  Bay,  including  the  whole  river-bed  and  cuts. 
This  survey  was  also  covered  with  a  system  of  triangulation  from  a  carefully  chained 
base. 

The  eriginal  channel  or  bed  of  the  river  was  sounded  by  diagonal  lines  from  bank 
to  bank  as  in  ordinary  surveys^  while  the  cuts  that  were  made  oy  the  Portage  River 
Improvement  Company  to  straighten  the  channel  were  examined  as  in  Portage  Lake 
ana  Lake  Superior  Ship  Canal,  the  lines  of  sounding  being  100  feet  apart,  aud  sound- 
ings 20  feet  on  line  of  cross-section. 

Borings  were  also  made  alon^^  bed  of  river  and  in  cuts  at  several  different  places, 
only  sand  and  soft  bottom  being  met  with  all  along  the  river  and  out  into  Kewee- 
naw Bay,  except  at  Cut  No.  4,  Church's  Landing,  in  1.5.4  feet  depth  of  water,  where 
sand,  gravel,  and  stones  wore  round  at  a  depth  of  19.1  feet  below  water-surface,  whore 
rock  was  enconntereil  that  could  not  be  penetrated  with  this  boring  apparatus. 
Several  points  were  tried  in  the  immediate  vicinity  with  same  result.  As  stated  by 
Mr.  Pry  or,  this  rock  is  a  sbaly  sandstone,  and  extends  in  quite  regular  strata  from 
this  cut  to  the  head  of  Portage  River,  or  to  within  a  few  hundred  feet  of  Portage  Lake, 
but  only  occurring  iu  that  part  of  the  river  bed  and  banks  on  line  from  this  cut  (No. 
4)  to  the  head  of  the  river,  and  is  not  met  with  lu  the  bend  of  the  river  between 
these  points. 

Cross-sections  were  made  at  both  outer  and  inner  end  of  Cut  No.  1,  or  the  entry 
from  Keweenaw  Bay,  at  Pacific  Dock,  and  at  Cuts  Nos.  2,  3,  and  4.  There  is  no  re- 
vetment of  banks  in  the  cuts  along  Portage  River,  the  banks  apparently  holding  in 
place  quite  satisfactorily. 

WATER-GAUGES. 

A  gauge  was  also  set  in  Portage  River  to  correspond  with  the  Houghton  gauge  as 
nearly  as  possible,  bein|(  spiked  to  a  pile  in  Mr.  John  Hallo's  dock  (Union  Dock). 

These  three  gauges,  viz,  at  Portage  Kiver,  at  Houghton,  and  at  Portage  Lake  and 
Lake  Superior  Ship  Canal,  were  all  connected  with  good  permanent  bench-marks. 
The  survey  of  Portage  River  is  mapped  on  a  scale  of  1  inch  =  400  feet. 

The  gauge-read iugs  during  these  surveys  were  not  subject  to  extreme  changes  dur- 
ing sucn  weather  as  soundings  could  be  taken,  generally  ranging  from  0.9  feet  to  1.1 
feet  during  heavy  wind  storms,  or  just  after  there  would  be  more  extreme  high  or 
low  readings,  according  to  the  direction  of  the  wind,  the  greatest  range  being  from 
0.7  feet  to  1.3  feet  j  but  such  extreme  high  or  low  readings  would  only  last  for  a  few 
minutes. 

To  determine  average  stage  of  water  during  this  survey,  in  reference  to  lowest 
water,  or  the  stage  for  other  known  periods,  careful  levels  were  taken  between  the 
surface  of  the  lake  and  three  well-established  bench  marks  at  Marquette,  Mich.,  the 
work  being  done  on  November  9,  during  general  calm  and  fair  weather,  the  gauge  at 
Houghton  being  carefully  read  at  1)  a.  m.,  on  leaving  that  place  for  Marquette.  From 
this  data  the  surface  of  the  lake  on  that  day  was  found  to  be  601.32  feet  above  sea- 
level,  aud  from  examinations  of  gange-readiiigs  at  Sault  Ste.  Marie,  during  this  sur- 
vey, the  above  result  was  found  to  give  a  close  agreement.  The  gauge-readings  both 
at  Duluth  and  Sault  Ste.  Marie,  for  several  years  back,  were  used  to  arrive  at  a  low- 
water  determination,  which  gave  a  result  that  corresponded  very  closely  to  an  actual 
determination  in  Portage  River  from  data  furnished  by  Mr.  John  Hall^  at  Union  - 
Dock,  ho  having  obsirrved  a  low-water  point  in  front  of  a  small  dock  used  by  his  fam- 
ily for  obtaining  wat^r  from  the  river,  the  rocky  bottom  in  front  of  the  dock  just 
showing  at  surface  of  water  during  the  low  period.  Mr.  Hall^  has  lived  at  this  point 
fbr  twenty  years.  From  all  low- water  data  it  was  found  to  be  about  1  foot  lower 
than  the  average  stage  for  this  survey,  or  600.4  feet  above  sea-level. 
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ESTIMATE  FOR  16-FOOT  DEPTH. 

Tbe  ezaminatioQ  of  the  ship-canal  as  to  depth  shows  a  somewhat  irregular  bottom, 
and  although  a  great  part  of  the  length  of  the  canal  would  admit  the  passage  of  boats 
drawing  15  feet  of  water,  yet  there  were  several  places  where  not  more  than  a  draught 
of  13  feet  could  be  carried,  which  reduced  the  capacity  of  the  canal  to  that  draught. 
To  increase  the  depth  to  correspond  to  the  16  feet  as  adopted  for  the  chain  of  lalces 
would  require  the  removal  of  the  following  amount  of  material : 

70,000  cubic  yards  hardpan,.  at  80  cents $56,000 

90,000  cubic  yards  soft  material  (in  canal),  at  20  cents 18,000 

125,000  cubic  yards  soft  material  (in  Portai^e  Lake),  at  20  cents 25, 000 

Total 99,000 

This  amount  would  deepen  the  canal  for  a  width  of  70  feet  in  the  center,  leaving  15 
feet  on  either  side  as  at  present,  so  as  not  to  disturb  the  revetment.  lu  Lily  Pond  for 
about  300  feet  the  deepening  was  allowed  for  over  100  feet  in  width.  There  was  also 
allowed  an  increase  of  1  foot  in  depth  in  center  for  keels  of  vessels.  Portage  Lake 
would  be  deepened  for  300  feet  in  width  to  17  feet  depth.  The  above  depth  of  16  feet 
refers  to  low  water  or  to  a  plane  600.4  feet  above  sea-level. 

To  carry  this  draught  of  water  throngh  to  Keweenaw  Bay  would  require  diredging 
in  Portage  River,  as  follows : 

Soft  material,  146,500  cubic  vards,  at  20  cents |29,300 

Stones,  gravel,  etc.  (in  Cut  No.  4),  2,600  cubic  yards,  at  25  cents 650 

Total 29,950 

This  amount  might  have  to  be  increased  somewhat  at  the  cuts  unless  the  banks  at 
these  points  were  to  be  revetted.  The  total  length  of  actual  cuts  in  Portage  River  is 
about  3,300  feet.  For  about  one-fourth  the  length  of  the  river  the  present  channel 
would  fill  the  requirements,  and  at  several  points  there  is  extra  width  of  good  depth 
of  water  that  would  allow  steamers  and  fleets  to  pass  each  other  safely  in  severe 
weather. 

In  the  ship-canal  the  revetment  is  in  poor  condition  thronghout  its  entire  length, 
and  to  put  the  work  in  good  shape  would  require  a  renewal.  Some  of  the  piles  and 
timbers  might  be  used  in  a  renewal,  but  the  cost  of  removiugj  the  old  material  would 
probably  be  as  great  or  greater  than  the  value  of  the  material  that  could  be  used. 
Hence  an  estimate  is  submitted  for  new  revetment  throughout. 

For  100 /cee  of  revetment. 

30  piles,  1  foot  diameter,  20  feet  long linear  feet..  600 

3 longitudinal  timbers  (1  by  1  foot),  300  linear  feet feet,  B.  M..  3,600 

15  tie  timbers  (I  by  1  foot),  135  linear  feet % do 1,620 

200  planks  (1  foot  by  4  inches),  16  feet  long do 12,800 

15  iron  bolts  (1  inch  by  1  inch)  3  feet  each pounds..  150 

15  iron  bolts  (1  inch  by  1  inch),  2^  feet  each • do..  125 

400  spikes  (iV  i^icli  ^y  8  inches) do..  200 


Front  VUw 


Plan. 


S 


^**"'*>»'WW7fr7WI7»W7»7>,,,,^;^^ 


Digitized  by 


Google 


1994  REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Estimiated  cost  for  100  feet  in  place. 

PiliDg,  000  linear  feet,  at  20  cents $120.00 

Square  timber,  5/220  feet,  B.  M.,  at  $25 130.50 

Plank,  12,800  feet,  B.  M.,  at  $:iO 384.00 

Iron  bolts,  275  pounds,  at  5  cents 13.75 

Spikes,  200  pounds,  at  5  cents w 10.00 

Total  cost  for  100  feet 658.25 

For  20,000  feet 131,650.00 

The  revetment  for  Lily  Pond  would  not  need  sheet-piling  and  could  be  made  as  in 
present  constraction  on  west  side^  only  using  two  cap  timbers,  instead  of  one  as  at 
present. 

For  100  feet  of  revetment, 

60  piles  (1  foot  in  diameter),  25  feet  long  each linear  feet..  1,500 

2  timbers  (1  foot  by  1  foot),  100  feet  long  each,  200  linear  feet feet,  B.  M..  2,400 

10  timbers  (1  foot  by  1  foot),  10  feet  long  each,  100  linear  feet do 1,200 

50  iron  bolts  (1  inch  by  1  inch),  3  feet  long  each.  150  linear  feet pounds..      500 

10  iron  bolts  (1  inch  by  1  inch),  2  feet  long  each,  20  linear  feet do 67 
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Estimated  cost  for  100  f vet  in  place. 

Piling,  1,500  linear  feet,  at  20  cents.' $350.00 

Square  timber,  3,600  feet,  B.  M.,  at  $25 90.00 

Iron  bolts,  567  pounds,  at  5  cents 28.35 

Total  per  100  feet 468.35 

For  4,000  feet ' 18,734.00 

For  revetment  of  whole  canal 130, 384, 00 

To  give  a  condensed  statement  of  estimated  cost  for  clear  channel-way  of  16  feet 
depth  from  Lake  Superior  to  Keweenaw  Bay  we  have  the  following: 

Total  cost  of  dredging  in  ship  canal $99,000 

Total  cost  of  dredging  in  Portage  River 29, 950 

Total  cost  of  revetment  in  ship  canal 150,384 

Grand  total 279,334 

In  regard  to  right  of  way  for  the  ship  canal  there  is  ample  width  for  enlargement 
if  such  should  be  coutemplat'Od,  as  the  grant  or  purchase  specifies  a  uniform  width 
on  each  side  the  cent.er  line  of  the  caual  auiple  for  enlargement  to  a  width  of  300  feet 
at  least. 

In  the  Portage  River  the  grants  of  land  would  bo  ample  if  the  present  line  of  im- 
provement were  to  be  followed,  but  if  any  straightening  of  the  channel  were  contem- 
plated  it  would  probably  require  more  purchases.  Such  land  as  would  be  required, 
though,  would  be  only  bog  and  marsh  and  of  but  little  value. 
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Accompauying  this  report  are  sketches  of  portions  of  Portage  River  where  land 
purchases  were  made  by  the  Portage  River  Improvement  Company,  p^iving  their  loca- 
tion outlined  with  red  lines. 

No  land  survey  marks  near  these  locations  could  be  found  dnring  this  survey,  even 
though  inquiries  were  made  of  the  old  residents,  and  that  Mr.  Emerson,  the  county 
surveyor,  spent  one  afternoon  with  us.  As  we  had  connected  carefully  with  stakes 
set  for  the  light-house  reserve  for  the  range  lij^hts,  application  was  made  to  the  of- 
fice of  light  engineers  at  Detroit,  Mich.,  and  from  such  data  as  were  furnished  the 
section  lines  and  locations  were  put  on  the  map  of  this  survey  according  to  the  true 
meridian. 

Very  respectfully,  your  obedient  servant, 

G.  A.  Marr, 

Assistant  Engineer. 
MaJ.  C.  J.  Allen, 

Corps  of  Engineers,  U.  S^J. 


GG5. 

IMPROVEMENT  OF  MARQUETTE  HARBOR,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1866,  III,  8;  IV,  81).  |:$85, 129. 58 
Appropriated .329,230.00 

The  project  for  the  improvement  of  this  harbor  was  adopted  iu  1866. 
It  consisted  in  the  formation  of  a  crib  breakwater,  extendinp:  from  a 
point  north  of  the  city  of  Marqaette  in  a  direction  dae  soath  for  a  dis- 
tance of  2,000  feet,  thus  affording  a  protection  to  the  water-front  of  the 
city. 

Work  was  began  in  1867,  and  the  breakwater  was  completed  to  its 
present  length  of  2,010  feet  in  1875,  at  a  cost  of  about  8291,000,  or  $94,000 
leiss  than  the  estimated  cost.  Since  its  completion  appropriations 
amounting  to  $37,500  have  been  made,  of  which  about  $27,000  have 
been  expended  on  repairs. 

This  harbor  is  of  the  greatest  importance,  its  commerce  being  very 
extensive  and  constantly  increasing,  and  is  also  valuable  as  a  harbor  of 
refuge. 

The  original  project  has  been  completed,  but  more  protection  is  needed 
and  should  be  afforded,  either'by  considerable  extension  of  the  present 
breakwater  or  the  construction  of  a  detached  work,  as  may  be  deemed 
necessnry,  the  latter  method  being  considered  preferable. 

A  proposition  was  made  to  and  approved  by  the  Engineer  Depart- 
ment to  retaiu  the  funds  on  hand,  with  the  exception  of  such  amounts 
as  may  be  needed  for  current  repairs,  until  by  further  appropriations  a 
sufQcient  sum  becomes  available  to  prosecute  new  work  advantageously. 

During  the  fiscal  year  extensive  repairs  were  made  to  the  breakwater. 

Cribs  Nos.  36  to  39,  inclusive,  200  linear  feet,  were  supplied  with  addi- 
tional riprap. 

Three  hundred  and  fifteen  linear  feet  of  the  decayed  superstructure. 
Cribs  1  to  8,  inclusive,  was  cut  down  to  the  water's  edge  and  rebuilt  six 
courses  in  height.  The  upper  timber  on  the  east  side  of  the  entire 
length  of  the  breakwater  was  also  removed  and  replaced  with  new  tim- 
ber. The  above  repairs  commenced  July  10  and  were  completed  Octo- 
ber 16,1880. 

On  November  16  and  17, 1886,  a  storm  of  unusnal  severity  occurred, 
causing  extensive  damage  to  the  breakwater,  demolishing  the  pier-head 
light  and  about  600  linear  feet  of  the  elevated  walk.  The  planking  of 
cribs  Nos.  15  to  40  inclusive,  1,300  linear  feet,  was  more  or  less  injured ; 
600  linear  feet  of  the  harbor  face  of  the  superstructure  damaged,  300 
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feet  of  the  same  beings  carried  away  down  to  the  water's  edge,  and  over 
200  oords  of  stone  filling  washe^d  oat  of  the  cribs.  The  structure  waa 
so  weakened  by  the  effect  of  this  storm,  that  a  breach  se<^mod  inevitable, 
if  repairs  were  delayed  until  the  spring  of  1887.  Work,  therefore,  was 
commenced  December  1,  and  pushed  as  rapidly  as  materials  could  be 
obtained  and  the  weather  would  permit.  But  slight  interruptions  oc- 
curred, and  the  repairs  were  completed  January  15,  1887. 

Upon  the  opening  of  navigation  in  the  spring  of  1887  it  was  found 
that'  the  stone  washed  out.  of  the  cribs  in  November  and  deposited  on 
the  west  side  of  the  breakwater  had  decreased  the  depth  of  water  so . 
that  abreast  of  cribs  Nos.  28  to  31  inclusive,  in  places,  but  frpm  8  to  10 
feet  existed.  A  portion  of  these  stones  were  removed  in  May,  1887, 
increasing  the  depth  to  from  12  to  12^  feet,  and  signs  placed  on  the  west 
face  of  the  cribs  cautioning  vessels  drawing  more  than  12  feet  not  to 
make  fast  to  that  portion  of  the  breakwater. 

All  of  the  operations  during  the  fiscal  year  were  performed  by  hired 
labor  and  open  purchase. 

Water-level  observations  were  made  and  recorded  daily  during  the 
year. 

Since  the  completion  of  the  present  project  there  has  been  a  tendency 
on  the  partof  riparian  owners  to  seriously  encroach  upon  the  x>ortioQ 
1^  the  harbor  protected  by  the  breakwater,  greatly  reducing  its  avail- 
able area  and  especially  impairing  its  efficiency  as  a  harbor  of  refuge. 

The  office  records  show  that  for  several  years  past  complaints  of 
these  encroachments  have  been  made  by  the  collector  of  the  port  of 
Marquette  and  by  various  vessel-masters,  particularly  of  the  practice 
of  a  lumber  company  of  mooring  rafts  of  logs  to  the  breakwater,  mak- 
ing fast  to  the  elevated  walk  leiuling  to  the  pier-head  light,  thereby  in- 
terfering with  vessels  seeking  the  harbor.  This  same  lumber  company 
built  a  wharf  in  the  winter  of  1883-'84  547  feet  long  parallel  to  the 
breakwater,  with  an  L  at  right  angles  extending  to  within  GO  feet  of 
the  cribs,  inclosing  an  area  of  about  C  acres  adjacent  to  the  shore  end 
of  the  breakwater.  During  the  present  season  this  company  has  built 
another  dock  412  by  100  feet  65  feet  beyond  the  former  dock,  thus 
further  encroaching  upon  the  available  harbor  space. 

There  has  also  been  a  tendency  to  make  very  largo  extensions  to  the 
ore-docks,  one  company  announcing  its  intention  to  extend  its  dock  700 
feet  beyond  its  present  terminus,  but  the  completion  of  the  railroad 
from  Marquette  to  Negaunee  seems  to  have  diverted  the  ore  shipments 
to  Escanaba,  and  the  proposed  dock  extension  has  not  been  made. 

The  attention  of  the  mayor  of  the  city  of  Marquette  was  called  to  this 
subject  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  February, 
1880,  and  finally  the  common  council  of  the  city  of  Marquette,  on  Sep- 
tember 4, 1886,  adopted  an  ordinance  fixing  and  defining  the  harbor 
limits,  these  being  evidently  so  chosen  as  to  take  in  the  proposed  ore- 
dock  extension  and  the  wharves  of  the  lumber  company.  A  copy  of 
this  ordinance,  with  an  accompanying  chart  showing  the  limits,  was  re- 
ferred to  this  office  by  the  Gbief  of  Engineers,  and  the  following  report 
was  made : 

United  States  Engineer  Office, 

Milwaukee,  Jfis,^  October  18, 1886. 
Sir:  In  accordauce  with  instructions  contained  in  the  Department  indorsement  of 
October  9, 188(5,  I  have  the  honor  to  submit  the  following  report  upon  the  harbor 
limits  as  established  by  the  common  council  of  Marquette,  Mich.: 

In  my  opinion  the  lines  as  established  by  the  common  council  are  very  injodicioaaly 
laid  down-;  they  serioosry  encroach  upon  the  available  harbor  space,  and  will  practi- 
cally ruin  this  tine  port  as  a  harbor  of  refuge. 
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It  may  be  aaeerted  that  acta  of  Cougress  making  appropriations  for  the  iniprove- 
inent  of  rivers  and  harbors  are  intended  to  beneiit  the  general  pnblic,  and  that  the 
intended  ore-dock  extension  will  be  ot*  great  benefit  to  the  commercial  interest,  bat 
the  river  and  harbor  act  is  intended  to  benetit  the  water  and  not  the  land  public,  and 
tbefio  dock  ox^tensions  will  not  give  extra  facilities  for  loading  so  much  as  for  storing, 
for  instead  of  having  the  ore  i  j  the  cars  on  the  sidings  ashore,  the  ore  can  bo  stored 
in  the  pockets  of  the  dock,  to  the  great  relief  of  the  rolling-stock  and  of  the  side-tracks, 
but  in  order  to  do  this  almost  the  entire  harbor  is  sacrificed. 

Opposite  page 330  of  Part  II,  Report  of  the  Chief  of  Engineers  for  1876,  will  be  found 
a  map  of  Marquette  Harbor,  with  a  lino  marked  "  limit  of  docis  extension.''  This  line 
was  recommend«'d  by  Assistant  Engineer  W.  H.  Qearding,  in  a  report  to  Col.  D.  C. 
Honston  dated  January  31,  1875,  in  obedience  to  instractions  from  that  ofiScer. 

This  limit  neems  to  have  met  the  approval  of  Colonel  Houston  and  his  successors  in 
charge  of  Marquette  Harbor.  In  my  judgment  these  lines  are  well  chosen,  and  I 
recommend  them  as  far  preferable  to  those  recently  established  by  the  common 
council. 

Very  respectfully,  your  obedient  servant, 

CHAtf.  E.  L.  B.  Davis, 

Captain  of  Engineert. 

The  Chief  of  Engineers,  U.  S.  A. 

Since  the  date  of  this  report  nothing  further  on  the  subject  has  been 
received. 

It  is  most  urgently  recommended  that  any  further  appropriation  for 
the  improvement  of  this  harbor  shall  contain  a  proviso  that  no  money 
^yhateve^  shall  be  expended  nntil  the  question  of  harbor  limits  has  been 
settled  to  the  satisfaction  of  the  War  Department. 

Money  statement 

July  1,  1886,  amount  avwlable $11,063.52 

Received  from  sale  of  fuel  toofficer 30.00 

AmoQot  appropriated  by  act  approved  Augast  5, 18dG 10, 000.  Oq 

21,099.52 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ouUtanding  July  1, 1886 10,775.70 

July  1,  1887,  amount  available 10,323.82 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  100,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  o/  1866  and  1867. 


Statement  of  materials  and  labor  used  at  Marqaeit^  Harbor^  Michigan^  in  repairing  895 
linmr  feef  of  breaktcater  by  hired  labor  and  open  purchase  during  the  fiscal  year  mding 
June  30,  1887. 


Articles. 


Qaantity. 


Price. 


Total  coet. 


Timber  and  plank 

8t<me 

DiiftbolU 

Iron 

Spikes 

TooU,ote 

d  svperintendenee . 


.feet,B.M.. 
.....  cords.. 
...  poonds.. 
....:..do  .. 
do  .. 


339.26 
13,630 
6,197 
4,000 


$10. 00  to  $16  00 
.4.60         7.00 
.02* 
.021 


ToUl. 


♦8,279.73 
1,770.78 
838.25 
110. 1« 
118.00 
171.47 
3,328.00 
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COMMJSRCIAL  STATISTICS  FOR    THR  YEAR  ENDING    DECEMBER  31,    1886,   AND  INFOR- 
MATION CAFXKD  FOR  BY  DEPARTMENT  LETTKR  OF  AUGD8T  10,  1886. 

Name  of  harbor,  Marquette,  Mich. ;  collection  district,  Superior,  Mich. ;  nearest 
light-house,  MarqaettH,  Mich. 

(1)  Amount  expended  to  June  30,  1887 $318,942.18 

Amount  required  to  complete  improvement 0. 00 

Annual  cost  of  preberving  and  maintaining 4,2uO.0O 

The  original  project  has  been  completed,  but  more  protection  is  needed  and  should 
bo  afforded  either  by  considerable  extension  of  the  present  breakwater  or  the  construc- 
tion of  a  detached  work,  as  may  be  deemed  necessary. 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1867. 

Statistics  of  commerce  and  navigation  were  not  attainable  for  the  year  1867,  bat 
durins^  tho  year  1869  the  number  of  clearances  from  this  port  of  steamers  and  sailin|^ 
vessels  was  1,238. 

(3)  Amount  of  commerce  and  navigation  at  present  time. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1886. 

Arrivah  and  departures  of  visseh. 


ArrivalB. 

Departares. 

• 
St^amore     « 

No. 
175 
601 

Tons. 

199.350 

830,796 

No. 
164 
690 

Tons. 
195,187 
32(^140 

Sail-orftn; 

Totil 

776 

530, 146 

754 

523,327 

Principal  Articles  of  Export  and  Import. 

EXPORT. 

Approzhnste  value. 

Iron  ore  ..— ..  ..^...— ^. .-..- - |4,268,48& 

Pigiron 161,00C> 

Lumber 226,400 

Machinery 250,00^ 

Total -....^ 4,905,8H6 

IMPORT. 

Coal ^ 15-32,872 

Flour 15.055 

Machinery 150,000 

Miscellaneous 314,445 

Oi land  provisions 89,229^ 

Brick,  slate,  and  iron  rails 44,980 

Total - 1,146,581 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  in> 
surance,  and  also  upon  the  rates  of  competing  routes  of  transportation. 

The  great  bulk  of  the  commerce  of  Marquette  is  carried  by  water,  but  little  going 
by  rail,  which  would  seem  to  demonstrate  conclusively  the  aidvantages  to  this  port  of 
water  transportation  over  rail. 

There  is  no  direct  route  of  transportation  by  rail  to  this  point,  the  Chica^  and 
Northwestern  road  reaching  biit  to  Negaunee,  a  place  12  miles  distant,  whence  iieight 
mnst  be  hauled  over  another  road.  Tnere  is  little  or  no  competition  between  rail 
and  water. 
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The  improvement  has  unqaestionably  lessened  the  cost  of  transportation,  and  in 
^ying  increased  facilities  for  navigation  has  tended  to  reduce  the  rates  of  marine  in- 
surance. 

(5)  Prospective  advantages  to  commerce,  as  well  as  benefits  to  the  c«>mmunity,  by 
the  completion  of  the  proposed  improvement. 
The  original  project  is  completed,  bat  farther  harbor  accommodation  is  needed  to 
meet  the  increased  demands  of  commerce  and  to  add  to  the  present  value  of  the  port 
as  a  harbor  of  refnge. 


.     GG6. 

HARBOE  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1881,  page  2053) |450,000 

Appropriated 131,250 

The  necessity  for  a  harbor  of  refnge  on  the  American  shore  of  Lake 
Superior,  at  some  point  between  Whitefish  Bay  and  Grand  Island,  a 
distance  of  85  miles,  was  felt  by  navigators  long  before  the  commerce 
of  the  lake  had  assumed  the  importance  it  now  possesses. 

Grand  Marais,  from  its  locality,  about  midway  between  these  points, 
and  from  its  natural  tO]:)Ographical  features,  seemed  to  be  the  most  de- 
sirable place  for  the  construction  of  a  work  of  the  character  needed. 

Surveys  of  the  locality  were  made  in  1871  by  Maj.  D.  0.  Houston  and 
in  1881  by  Maj.  H.  M.  Bobert.  The  present  project  of  improvement 
was  adopted  on  the  report  of  a  Board  of  Engineer  Officers  made  in  the 
latter  year.  It  consists  in  the  construction  of  an  artificial  entrance  to 
the  natural  harbor  by  cutting  a  channel  through  the  sand-spit  which 
protects  the  harbor  on  the  north,  and  in  building  two  crib-piers,  extend- 
ing from  the  cut  to  the 22foot  contour  in  Lake  Superior,  the  distance 
between  the  piers  to  be  600  i'eet. 

The  first  appropriation  for  this  work  was  made  in  1880,  $10,000  being 
granted.  This  sum  was  not  sufficient  to  commence  the  work  with  to 
advantage,  and  remained  unexpended  until,  by  the  appropriation  of 
$20,000  in  1881  and  $40,000  in  1882,  enough  money  was  available  with 
which  to  begin  operations.  A  contract  was  entered  into  in  October  of 
the  latter  year  and  work  of  pier  construction  begun. 

Under  the  appropriation  of  August  5,  188G,  of  $26,250,  a  contract, 
dated  October  25,  1886,  was  entered  into  with  Mr.  Castle  Sutherland, 
of  East  Saginaw,  Mich.,  for  building  and  sinking  in  place  nine  cribs, 
each  50  by  24  by  14^  feet.  During  the  present  working  season  it  is 
proposed  to  extend  the  west  pier  450  feet  under  this  contract.  Opera- 
tions commenced  June  17,  and  at  the  close  of  the  fiscal  year  the  build- 
ing of  cribs  was  in  progress  but  none  had  been  completed. 

By  hired  labor  and  open  purchase  minor  repairs  were  made  to  the 
piers  during  the  fiscal  year,  as  follows :  200  linear  feet  of  the  west  pier, 
cribs  Nos.  16,  17,  18,  and  19,  and  No.  15  of  the  east  pier,  were  supplied 
with  additional  riprap,  and  the  planking  of  both  piers  repaired. 

Severe  storms  in  the  fall  of  1880  carried  out  the  end  crib  of  the  west 
pier.  An  effort  was  made  to  reset  it,  but  owing  to  stormy  weather  and 
the  lack  of  proper  appliances  was  unsuccessful,  so  it  was  deemed  ad- 
visable to  secure  the  crib  and  to  defer  further  action  until  work  com- 
menced on  tbe  pier  extension  and  better  facilities  were  at  hand  for  re- 
setting it.  Arrangements  are  now  being  made  to  reset  it  as  crib  No.  16 
of  the  east  pier. 

With  the  money  asked  for  the  fiscal  year  ending  June  30,  1889,  it  is 
contemplated  to  continue  pier  construction. 
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The  perceutafi^es  of  work  under  the  approved  project  accomplished 
and  ander  contract  are  as  follows : 

Pier  construction : 

SnbBtrnctur© 023 

Saperstructnre — 145 

Dredging 07 

Length  of  east  pier  Jane  30,  1887 feet.-  750 

Length  of  west  pier  June  30,  1887 do...  950 

Length  of  east  dike  June30,  1887 do...  100 

Length  of  west  dike  Juue  30,  iaS7 : do...  lOO 

Number  of  cubic  yards  dredged  to  June  30,  1887 32,104 

• 

Money  statement, 

July  1, 1886,  amount  available $4,143.62 

Amount  appropriated  by  act  approved  August  5,  1886 5J6, 250. 00 

30,393.62 
July  1, 1887,  amount  expended  during  fiscal  year,  exolasive  of  liabilities 

outstanding  July  1,  1886 2,161.30 

July  1, 1887,  amount  available 88,232.32 

{Amount  (estimated)  required  for  completion  of  existing  project 3T8,  750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  200, 000.  00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867. 


Abstract  of  proposals  received  and  opened  September  24,  1886,  for  extension  of  piers  at  har- 
bor of  refuge^  Grand  MaraiSy  Mich, 


mo. 


Name  and  address  of 
bidders. 


Truman  &  Cooper,  Manito- 
woc. Wis 

Sehwarz  &  Bemer,  Green 
Bay.  Wis 

A.  S.  Brotherton,  Jackson, 
Mich  

Jphii  H.  GiHett,  Marquette, 
Mich 

Wm.  T.  Casgrain,  Milwau- 
kee, Wis 

Castle  SnthArland,  East 
Saginaw,  Mich 


C..-.2  i  ^^fe 


10.32 
.31 J 
.36 
.85 
.38 
.30 


$0.27 
.29 
.36 
.35 
.38 
.25 


f4 


^^ 


1 

t 


§ 


ig 

II 
si 
11 


$20.00  !  $11.00 

laOO  11.25 

15.00  i  10.00 

20. 00  12. 00 


23.00 
20.00 


10.00 
8.00 


$0.03 
.044 
.04 
.06 
.04J 
.05 


h 
if 


$0.04 
.05i 
.05 
.06 
.06 
.05 


a  d 

a  S. 

H 


Total. 


$0.04  $27,033.00 
.05  I  28.28&50 
.04  .  28,634.00 
.06  '  31,700.00 
.03  ,  29,029.00 
.03  i  23,140.00 


*  Informal.    No  (rnarsnty  accnmpanyino:  bid. 

t  Informal.    No  f^uaranty  accompfinyiog  bid.    Informality  waived,  and  bid  accepted. 

•COMMERCIAL  STATISTICS  FOR  TUB  YEAR  ENDING  DB*  MEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

(1)  Amoant  expended  to  June  30,  1887 ^103,017.68 

Aioonnt  required  to  complete  improvement 318,750.00 

Annual  cost  of  preserving  and  maintaining 8,700.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1880. 
This  is  intended  for  a  harbor  of  refuge  simply,  and  not  for  a  commeroial  port,  and 

there  was  no  commerce  in  1880. 

<3)  Amount  of  comiperce  and  navigation  at  present  time. 
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Arrival  and  departure  of  vesHls, 

Tonnage. 

Steamers 52  4,( 

Sftiling  yesaelB 13  1.000 

Principal  articles  of  Export : 

Approximate  value. 

Lumber  and  shingles tS20,000 

Fish 3,000 

Wood 500 

Principal  articles  of  import : 

General  merchandise 40,000 

Hay  and  grain 10,000 

8aw-mill  supplies 3,000 

Stone 500 

Amount  of  revenue  collected.    None. 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 

ance and  also  upon  the  rates  of  competing  routes  of  transportation. 

There  are  no  competing  routes  of  transportation,  and  the  only  effect  the  work  will 
have  on  rates  of  freight  and  insurance  will  be  that  generally  due  to  decreased  dangers 
to  vessels  navigating  Lake  Superior. 

(5)  Prospective  advantages  to  commerce,  as  well  as  benefits  to  the  cotumunity,  by 

the  completion  of  the  proposed  improvement. 
Although  Grand  Island  Harbor,  some  40  miles  to  the  eastward  of  Marquette,  is  an 
excellent  harbor  of  refuge,  it  is  somewhat  off  the  track  of  vessels  going  east  or  west, 
and  is  difficult  of  entrance  for  strangers.  It  has  not  been  used  as  much  as  was  ex- 
pected when  lighted  and  buoyed  by  the  Light-House  establishment.  Grand  Marais 
will  therefore  be  practically  the  only  harbor  of  refuge  between  Marquette  and  White- 
fish  Bay,  a  distance  of  125  miles. 


GGy. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1880,  page  1931) {^,000 

Appropriated 6,000 

The  project  of  improvement  for  this  harbor  consisted  in  dredging  be- 
tween the  piers  bailt  by  the  Chicago  Lumbering  Company^  increasing 
the  depth  of  the  channel  to  12  feet  for  a  width  of  150  feet. 

An  appropriation  of  $5,000  was  made  for  this  purpose  in  1880,  and 
of  $1,000  in  1881. 

The  only  work  done  under  these  appropriations  was  the  removal  of 
11,780  cubic  yards  of  material  in  1880,  under  a  contract  with  the  Chi- 
cago Lumbering  Company. 

In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction 
of  the  piers  lay  across  the  natural  channel.  At  this  time  the  company, 
which  had  built  the  piers,  and  had  also  secured  the  contract  for  dredg- 
ing, found  it  necessary  to  renew  about  330  feet  of  the  west  pier,  which 
hsul  been  washed  away. 

The  superintendent  of  the  company  was  notified  by  the  officer  in 
charge,  Maj.  H.  M.  Robert,  that  the  pier  lines  would  have  to  be  recti- 
fied to  accord  with  the  natural  channel.  The  company  declined  to  com- 
ply with  this  demand,  and  their  contract^  which  had  been  extended 
8872  EN<2^  87 126 
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from  December,  1880,  to  Jane  1 ,  1881,  was  suspended.  There  have  been 
no  operations  at  this  harbor  since,  and  no  money  is  asked  for  its  im- 
provement 

Money  statement. 

July  1, 1886,  amoant  available $3,501.79 

Jnly  ly  lbH7,  amount  available 3,501. 7J 


COMMEBCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  18H6. 

Name  of  harbor,  Manistiqne,  Mich. ;  ooUeotion  district,  Sax>erior,  Mich. ;  ncarost 
light-houae.  Poverty  Island. 

(1)  Amount  expended  to  Jane  30,  1887,  f2,498.'21. 

The  original  estimated  cost  of  the  improvement  of  this  harbor  was  |6,000 ;  which 
amonnt  was  appropriated  and  a  balance  of  |3,501.79  is  now  available. 

(2)  Amount  or  commerce  and  navigation  when  work  of  improvement  began  in  1830. 

Arrivals  and  departures  ofveseeU  during  the  calendar  year  1880. 


ToDiwge. 


ArrivalB 102         25,250 

DepttrtoTM 101  25,094 

Valae  of  exports  daring  the  same  period $207,000 

Value  of  imports  daring  the  same  period 113,000 

(3)  Amonnt  of  commerce  and  navigation  at  the  present  time. 

Application  for  these  statistics  for  the  calendar  year  1886,  was  made  to  partien  in- 
terested  in  the  improvement  and  from  whom  it  has  been  customary  to  receive  this  in- 
formation, but  they  have  not  yet  complied  with  the  request. 

(4)  The  effect,  if  any,  of  work  thus  far  executed  npou  the  rates  of  freight  and  insur- 

ance and  also  upon  the  rates  of 'competing  routes  of  transportation. 
There  are  no  competing  routes  of  transportation,  and  as  the  intended  work  of  im- 
provement was  never  completed,  it  has  probably  had  no  effect  oh  rates  of  freight  and 
insurance. 

(5)  Prospective  advantages  to  commerce,  as  well  as  benefits  to  the  community,  by  the 

completion  of  the  proposed  improvement. 
The  interests  being  entirdly  local  and  the  work  stopped,  no  prospective  advantages 
to  commerce  are  likely  to  accrue. 


GG8. 

IMPROVEMENT  OF  CEDAR  RIVER  HARBOR.  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1882,  page  2121) $138, 000 

Appropriated 30,000 

The  project  for  improving  this  harbor  contemplated  the  constraction 
of  two  piers,  200  feet  apart,  extending  from  the  river-mouth  to  the  16- 
foot  curve  in  Green  Bay,  and  the  dredging  of  a  channel  14  feet  deep  at 
low  water ;  about  800  feet  of  these  piers,  beginning  at  the  shore-line, 
to  be  built  of  piles,  and  the  remainder  of  cribs. 

The  first  appropriation  ($15,000)  for  carrying  ont  this  project  was 
made  in  1882,  and  was  applied  to  the  construction  of  a  pile-pier  14  feet 
wide,  extending  from  the  east  bank  of  the  river  into  the  bay,  a  distance 
of  553  feet. 
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Under  a  contract  with  Schwarz  &  Beraer,  of  Green  Bay,  Wis.,  dated 
November  4,  1884,  the  east  pier  was  extended  201  feet,  and  the  west 
pier  begun  and  built  to  a  length  of  300  feet,  making  a  total  of  501  feet 
of  pier  built  under  this  contract.    Operations  closed  November  19, 1885. 

There  were  no  operations  during  the  past  fiscal  year. 
**     Soundings  made  in  October,  1885,  showed  a  channel  about  50  feet  in 
width  13  feet  deep,  and  100  feet  in  width  11  feet  deep. 

The  commerce  of  Cedar  Biver  is  entirely  local  and  incidental  to  a 
single  sawmill.  A  harbor  of  refuge  does  not  seem  to  be  needed  at  this 
point,  and  if  it  were,  the  conditions  are  not  favorable  for  its  construe^ 
tion. 

Length  of  east  pier  June  30,  1887 feet..        754 

Length  of  west  pier  J nno  30,1887 do....        300 

Dredged  to  Juno  30,  1887 cabic  yards.-  10,583 


» 


Money  statement. 


July  1,  1886,  amount  available |2,670.02 

July  1,  1887,  amount  available 2,670.02 

Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


COMMRRCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMKNT  LETTER  OF  AUGUST  10,  1886. 

Name  of  harbor,  Cedar  Hiver,  Michigan ;  collection  district,  Superior,  Mich. ;  near- 
est light-house.  Chamber's  Island.  Michigan. 

(1)  Aniouut  expended  to  June  30, 1887 $27,329.98 

Amount  required  to  complete  improvement 108,000.00 

Annual  cost  of  preserving  and  maintaining 5,100.00 

This  amount,  equal  to  4.7  per  cent,  of  the  total  cost  of  the  original  contemplated 
improvement,  is  based  on  the  supposition  of  periodical  dredging  and  renewal  of  tbe 
crib  superstructure. 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1882. 

During  the  calendar  year  1882  the  arrivals  and  departures  of  vessels  aggregated 
710,  with  a  tonnage  of  131,000. 

Principal  Articles  of  Export  and  Import. 

EXPORTS. 

Laths number..    7,000,000 

Pickets do....     1,000,000 

Posts. do....        320,000 

Lumber feet,  B.M..  48,230,000 

IMPORTS. 

Brick number..  100,000 

Iron  and  steel pounds..  2,000.000 

General  merchandise tons..  1,400 

Grain. bushels..  42,000 

(3)  Amount  of  comofierce  and  navigation  at  x>re8ent  time. 

During  the  calendar  year  1886  the  arrivals  and  departures  of  vessels  aggregated 
370,  with  a  tonnage  of  104,000  tons. 
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PRIKCIPAL  ART1CIJC8  OF  EXPORT  AND  IMPORT. 

EXPORTS. 

Lumber feet,  B.M..  28,500,000 

Pickets number..        700,000 

Posts do 150,000 

Laths do.-..    5,000,  OQO' 

Shingles do 8,000,000 

IMPORTS. 

Brick number..  75,000 

Iron  and  steel pounds..  50,000 

General  merchandise tons..  1, 130 

Grain bn^els..  700 

(4)  The  eifect,  if  any,  of  work  thus  &r  executed  upon  the  rates  of  flight  and  insur- 

ance, and  also  upon  the  rates  of  competing  routes  of  transportation. 

There  ai'e  no  competing  routes  of  transportation  to  this  harbor,  and  the  effect  on 
freight  and  insurance  rates  has  been  that  naturally  due  to  increased  facilities  of  en- 
trance and,  departure. 

(5)  Prospective  advantages  to  commerce,  as  well  as  benefits  to  the  community  by 

the  completion  of  the  proposed  improvement. 

The  interests  at  this  harbor  are  of  a  local  character,  the  business,  which  consists  in  * 
the  manufacture  and  shipment  of  lumber,  being  confined  at  present  to  a  single  saw- 
mill.   It  is  not  considered  that  the  benefits  to  be  derived  warrant  a  continuation  of 
the  improvettient  of  this  harbor  at  present. 


GGg. 

IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  I,  page  139) $212,000 

Appropriated 203,000 

Previous  to  the  improvement  of  this  harbor  the  depth  of  water  at 
the  month  of  the  Menomonee  Biver,  one  of  the  largest  emptying  into 
Lake  Michigan,  was  abont  4  feet,  and  the  river  was  navigable  for  boats 
of  that  draught  for  about  2  miles  from  its  mouth. 

The  first  appropriation  for  its  improvement  was  made  in  1871,  but 
the  plan  for  the  improvement  was  not  decided  upon  until  after  this  ap- 
propriation was  made.  No  original  estimate  was  made,  the  project  pro- 
viding for  the  construction  of  two  parallel  piers  400  feet  apart  and  ex- 
tending to  the  14foot  contour  in  Oreen  Bay,  with  a  dredged  channel  14 
feet  deep  between  the  piers.  % 

In  1874  an  estimate  was  made  aggregating  $212,000,  and  providing 
for  extending  the  piers  to  the  16-foot  contour. 

The  north  pier  is  now  completed,  in  accordance  with  existing  project, 
being  1,854  teet  long,  and  terminating  in  16  feet  of  water.  The  south 
pier  is  2,710  feet  long  and  terminates  in  11  feet  of  water,  projecting 
into  Green  Bay  about  100  feet  beyond  the  north  pier.  To  reach  the 
same  depth  of  water  as  the  north  pier  would  require  an  extension  of 
350  feet,  which  would  make  this  pier  project  450  feet  beyond  the  north 
pier,  which,  as  the  pier  head-light  is  on  the  north  pier,  would  be  very 
objectionable. 

The  bar,  removed  by  dredging  during  the  past  fiscal  year,  projected 
about  350  feet  beyond  the  south  pier  and  extended  three-fourths  of  the 
distance  across  the  channel,  with  a  depth  of  from  11  to  14  feet  of  water 
over  it. 

The  navigation  of  this  harbor  presents  some  peculiar  and  exceptional 
features,  viz:  Vessels  entering  for  cargoes  come  light,  and  no  heavily- 
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laden  craft  seek  it  for  shelter  |  the  departing^  lumber-laden  vessels,  with 
a  draught  of  13  or  14  feet,  wait  for  smooth  water,  and  eouseqnently  the 
usaal  idlowance  of  4  feet  play  in  depth  is  not  necessary  at  this  harbor. 

The  extension  of  the  sonth  pier  is  not  considered  necessary,  for  if  the 
bar  should  re-form  it  could  be  removed  by  dredging  at  small  expense. 

During  the  past  fiscal  year,  by  hired  labor  and  the  use  of  the  United 
States  dredges,  37,895  cubic  yards  of  material  were  removed  from  the 
harbor  and  outer  bar,  making  a  channel  270  feet  wide  and  14  feet  deep. 

The  Menomonee  Biver  Lumber  Company  still  continue  their  unauthor- 
ized and  improper  use  of  the  south  pier  by  piling  their  lumber  thereon, 
while  they  moor  heavy  barges  and  scows  to  the  north  pier.  It  is  ear- 
nestly recommended  that  no  further  appropriations  of  money  be  made 
for  this  harbor  unless  this  practice  is  discontinued. 

Money  statement 

July  1, 18^6,  amoant  available $3, 130. 17 

Amoant  appropriated  by  act  approved  AugastG,  1886 3,000.00 

6,130.17 
Joly  1, 1887,  amount  expended  during  fiscal  year,  exolusive  of  liabilities 
ontatanding  July  1, 1886 3,029.66 

July  1, 1887,  amount  avaHable 3,100.51 

r  Amount  (estimated)  required  for  completion  of  existing  project 9»  000. 00 

J  Amountthatcan  beproiitably  expendodin  fiscal  year  ending  Jane30, 1889  9, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  Sj  of  river  and 
t    harbor  acts  of  1866  and  1867. 


COaCMKRCIAL  STATISTICS  FOB  THB  YEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BT  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Name  of  harbor,  Menomonee,  Wis.    Collection  district,  Superior,  Mich.    Nearest 
light-house,  Menomonee,  Wis. 

(1)  Amount  expended  to  June  30, 1887 9199,899. 49 

Amount  required  to  complete  improvement 9,000.00 

Annual  cost  of  preserving  and  maintaining 7,800.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1872. 

STATISTICS  OF  COMMERCE  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1872. 

Arrivah  and  departure  o/ves»eU, 


VeMels  arrived  .. 
TMtelt  departed. 


No. 


063 
l,tt27 


Tonnage. 


358,863 
878,435 


Valae  of 
cargoee. 


$1,113,040.23 
1,223,268.37 


(3)  Amount  of  commerce  and  navigation  at  present  time : 

STATISTICS  OF  COMMERCE  FOR  CALENDAR  YEAR  1886. 

Arrivals  and  departures  of  vessels. 


Arrivias. 

Depart  ares. 

No. 

Tonnage. 

No. 

167 
410 

Tonnage. 

Steam 

168 
4rM 

23.086 
125. 871 

28.630 

Sell 

124, 842 

TeUd - 

588 

140,857 

686 

148.472 

Digitized  by 


Google 


2006     RE1>0RT  OP  TM5  CfllEt^   OP  ENGINEERS,  V.  S.  ARMY. 

Tlxe  principal  articles  of  import  are  provisions  and  general  luerchaucise,  and  have 
an  approximate  valne  of  |60|000,000.  The  principal  export  is  lumber,  with  an  ap- 
proximate value  of  (75,000,000. 

(4)  The  effect,  if  any,  of  work  thus  far  executed  npon  the  rates  of  freight  and  insur- 
ance, and  also  npon  the  rates  of  competing  routes  of  transportation : 

"  The  railroads  reaching  Menomonee  are  the  Chicago  and  Northwestern  and  the 
Milwaukee  and  Northern.  The  Chicago  and  Northwestern  is  thi.  only  direct  road, 
however,  and  the  only  competitor  with  boats  for  freight.  A  comparison  of  rates 
charged  by  this  road  in  1873  and  in  1886  shows  a  reduction  of  4,  9,  12,  and  3  cents  per 
100  pounds  on  the  first,  second,  third,  and  fourth  classes  of  merchandise,  respectively. 
What  proportion  is  due  directly  to  the  harbor  improvement  it  is  impossible  to  say. 
It  may  be  observed,  however,  in  this  connection,  that  at  Oconto  Harbor,  for  instance, 
where  the  road  encounters  no  opposition  from  boats,  the  rates  of  18d6  arc  the  same  as 
charged  in  1881.  The  effect  of  the  improvement  upon  insurance  rates  and  rates  of 
competing  routes  of  transportation  has  been  to  reduce  them. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  commnnity  by 
the  completion  of  the  proposed  improvement :  • 

At  the  time  of  commencing  the  improvement  of  this  harbor  in  1872  the  population 
of  the  town  of  Menomonee  did  not  exceed  1,000,  and  the  commerce  carried  on  by  water 
did  not  exceed  in  amount  (3,000,000.  In  1885  the  population  had  increased  to  about 
6,000,  and  the  commerce  to  many  million  dollars  over  that  of  1872. 

The  general  commerce  of  the  country  as  well  as  the  local  commerce  is  benefited  by 
this  improvement,  and  the  statistics  would  assuredly  seem  to  Justify  the  work  already 
done,  and  to  warrant  the  completion  of  the  proposed  improvement ;  but  the  unau- 
thorized and  improper  use  made  of  the  south  pier  by  the  Menomonee  River  Lumber 
Company  in  storing  lumber  upon  it,  and  the  injurious  practice  of  mooring  heavy  bargra 
and  scows  to  the  north  pier,  lead  to  the  opinion  that  further  work  should  be  suspended 
at  this  harbor  unless  these  injurious  practices  are  discontinued. 


G  G  10. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers  1883,  page  1646) $150, 000 

Appropriated 48,000 

The  history  of  tbis  work  of  improvement  is  somewhat  peculiar. 

A  survey  of  the  mouth  of  the  Oconto  River  was  ordered  by  the  act  of 
July  11, 1870,  and  was  made  in  the  same  year  under  the  direction  of 
Maj.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  that — 

General  commerce  and  navigation  will  not  he  benefited  by  a  harbor  at  this  point. 
The  amonnt  required  for  the  active  and  permanent  completion  is  tl500,000.    (See 
Report  of  Chief  of  Engiuec^rs  for  lb71.) 

The  act  of  March  3, 1879,  directed  a  re-examination  or  survey,  which 
was  also  made  under  Major  Houston's  direction,  and  in  October,  1879, 
that  ofQcer  reported  a  reduced  estimate  amounting  to  $382,027.18.  (See 
Beport  of  Chief  of  Engineers  for  1880.)  Both  of  these  estimates  were 
based  on  securing  a  12-foot  channel. 

In  January,  1881,  the  Secretary  of  War  was  informed  that  the  citi- 
zens of  Oconto  had  undertaken  the  work  of  improvement  on  a  much 
more  economical  plan  than  that  recommended  by  the  Government  en- 
gineer, and  a  request  was  made  for  a  further  examination  with  the  hope 
that  a  small  appropriation  might  be  made  in  aid  of  the  work.  Major 
Houston  made  an  examination,  and  while  not  indorsing  the  method  of 
construction  adopted  by  the  citizens,  reported  that  an  appropriation  of 
$5,000  or  $10,000  "  would  be  of  great  assistance''  to  the  people  in  carry- 
ing on  the  work  of  improvement. 

The  character  of  the  citizens'  plan  and  estimate  may  be  judged  from 
the  fact  that  they  proposed  to  build  1,800  feet  of  pier  for  $1,500,  or  83J 
cents  per  linear  foot. 


Digitized  by 


Google 


APPENDIX   GG — REPORT   OP   CAPTAIN   DAVIS.  2007 

The  act  of  March  3, 18S1,  appropriated  $10,000  for  improving  Oconto 
Oarbor,  it  is  believed  on  the  strength  of  the  above-q noted  remark  of 
Major  Houston. 

Maj.  H.  M.  Eobert,  Corps  of  Engineers,  having  succeeded  to  the 
cliarge  of  the  work,  submitted  a  project  in  1881  to  obtain  an  8-foot 
cbannel,  at  an  estimated  cost  of  $125,000. 

This  was  modified  in  1883,  the  revised  estimate  involving  a  total  cost 
of  $150,000,  which  is  the  project  at  present  being-carried  out 

This  project  is  for  a  channel  8  feet  deep  and  100  feet  wide  from  the 
Section  street  bridge  in  Oconto  to  the  shore-line  in  Oreen  Bay,  a  dis- 
tance of  about  2  miles,  and  the  extension  of  this  channel  to  the  10-foot 
coDtour  in  Green  Bay  by  means  of  two  parallel  piers  150  feet  apart, 
these  piers  being  built  in  continuation  of  the  slab-piers  built  by  the  city 
of  Oconto. 

The  first  appropriation  for  this  harbor  was  made  in  1881,  and  work 
was  begun  in,  the  ensuing  year. 

Under  the  appropriation  of  $8,000  by«act  approved  August  5, 1886, 
the  United  States  dredges,  during  the  past  fiscal  year,  removed  05,661 
cubic  yards  of  material,  mainly  from  between  the  piers,  resulting  in  a 
channel  100  feet  wide  and  10  feet  deep  at  the  entrance,  diminishing  to  8 
feet  deep  at  the  shore- line. 

Minor  repairs  were  also  made  to  the  south  pier,  and  250  linear  feet 
were  riprapi)ed. 

A  breach  of  about  50  feet  in  length  was  closed,  and  small  quantities 
of  slabs  and  edgings  were  used  at  various  places  in  the  pier  where  un- 
due settlement  of  the  filling  had  occurred. 

The  re-enforcement  of  1,200  linear  feet  of  the  south  pier  by  a  row  of 
piles  3  feet  apart  from  center  to  center,  provided  with  wales,  and  tie 
rode  at  intervals  of  9  feet,  was  commenced  in  June  and  is  now  in  pro- 
gress.   It  will  be  completed  early  in  July. 

In  other  improvements  in  this  district  it  has  been  customary  for  the 
United  States  to  improve  only  the  part  of  the  harbor  outside  the  shore- 
line, leaving  that  inside  for  the  local  authorities  to  work  upon.  There 
seems  no  reason  why  this  harbor  should  be  made  an  exception,  espe- 
cially as  the  commerce  is  small,  and,  from  its  dependence  on  the  lumber 
interests,  probably  temporary. 

The  channel  is  often  used  for  booming  and  mooring  logs  and  lumber 
scows,  and  the  piers,  built  in  the  cheapest  practicable  manner,  are  con- 
stantly receiving  injuries  from  such  use,  the  piles  being  frequently 
broken  and  the  slab  filling  washing  out.  That  part  of  the  piers  built 
by  the  citizens  was  so  poorly  constructed  that  unless  rebuilt  or  exten- 
sively repaired  it  will  soon  afford  no  protection  and  render  the  outside 
work  unavailable. 

A  breach  about  60  feet  in  length  near  the  shore  end  of  the  south  pier 
recently  occurred,  and  on  June  21 1  notified  the  mayor  of  its  existence 
and  the  necessity  of  its  prompt  repair,  it  being  understood  that  the  city 
would  rebuild  the  1,000  feet  of  pier  buUt  in  1880.  (See  Beport  of  Chief 
of  Engineers  for  1883,  page  1645.) 

The  south  pier  is  built  to  the  full  length  contemplated  by  the  ap- 
proved project. 

To  complete  the  north  pier  to  the  10-foot  contour,  as  originally  de- 
signed, would  require  an  extension  of  875  feet,  at  a  cost  of  about  $10,000. 
As  the  south  pier  is  the  weather  pier  and  as  the  north  pier  is  protected 
by  it  and  by  Peshtigo  Point,  it  would  seem  to  be  unnecessary  to  extend 
the  north  pier  further. 
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It  is  recommended  that,  if  GoDgress  should  continue  to  make  appro- 
priations for  this  improvement,  the  expenditure  of  the  money  be  made 
contingent  on  the  city  of  Oconto  keeping  in  repair  the  part  built  by 
private  enterprise. 

Length  of  north  pier,  Jane30y  1887 feet..      1.603 

Length  of  south  pier,  Jnne  30,  1887 do...      2,151 

Number  of  cubic  yards  dredged  to  June  30,  1887 207,641 

Money  statement 

July  1, 1886,  amount  available $102.51 

Amount  appropriated  by  act  approved  August  5,  1886 8, 000. 00 

8,102.51 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
out«tanding  July  1,1686 3,998.37 

July  1,  1887,  amount  available ^ 4,104.14  - 

{Amount  (estimated)  required  for  completion  of  existing  project 102, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  farniBhing  piles,  reoeivod  and  opened  at  MiUtankeey  Wis,,  Marek 
7, 1887,  by  Capt,  Charles  E,  L.  B.  Davis,  Carps  of  Engineers, 


No. 

Names  and  addreaaes  of  bidden. 

feet. 

feet. 

Coat. 

1 

Leathem  St  Smith,  Stnrgeon  Bay,  Wla.*  , per  linear  foot. . 

Genu. 
10 

Cmtt. 

$937.50 

2 

J. N. Elmore  &  Co.,  Green  Bay,  Wis do.... 

1,000.00 

^Accepted. 

Abstrad  of  proposals  for  famishing  iron  screw-bolts  and  tie-rods,  received  and  opened 
at  Milwaukee,  Wis,,  May  7, 1887,  by  Capt  Charles  E.  L,  B.  Davis,  Corps  of  Engineers. 


No. 


Names  and  addresses  of  bidders. 


Iron  screw- 
bolts  and 
tio-roda, 
(16.170 

pouid8),per 
poond. 


Cost 


S.  D.  Kimbarlc,  Chicaeo,  HI  * 

Valcan  Iron  Works,  Gblcago.  Ill 

Milwaukee  Bridge  and  Iron  Works.  Milwaukee,  Wis 

Cook,  Case  &  Sorenson,  Green  Bay,  Wia 

Shadbolt,  Boyd  A  Co.,  Milwsakee,  Wis 

Bobert  Kowe,  Milwankee,  Wis , 

Joseph  Obenberger,  Milwankee,  Wis  « , 

*  Accepted. 


Omt*, 
3.1 
8.93 
8.75 
3.85 
8.25 
4.0 
3.5 


$501.65 
635.83 
606.71 
63?.  8» 
52&83 
702.77 
566.26 
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2009 


Ab$iract  o/propoaalsforfumigking  stanef  received  and  opened  at  Milwawkcey  WU,,  2iay  7, 


lUfi 


1887,  fry  Capt.  Charles  E.  L,  B,  Davis,  Corps  of  Ennineers, 


ttopene 
',  Corps 


No. 


Namee  and  addresaet  of  bidden. 


Stone  (94 

cords)  per 

cord. 


Coet 


S.  S.  Minor,  Stnrjseon  Bay,  TViA 

Grogolre  Denla,  Bay  Settlemetit»  WU' . . 
Leathern  Si,  SmiUi,  Sturgeon  Bay,  Wis. 


$5.00 
4.24 
4.fi9 


1470.00 
80aU 
440.86 


^Accepted. 

Ahsirael  of  proposals  for  furnishing  tthitepine  timher,  received  and  opened  at  Milwaukee, 
IVis,,  May  7,  1887,  bg  Capt  Charles  E.  L.  B,  Davis,  Corps  of  Engineers. 


Ka 

Kame  and  add ress  of  bidder. 

• 

White  pine 

timb«>r 
(21.420  feet 
B.M.).per 
M.,B.M. 

Cost 

1 

Leathern  &  Smitii,  Stargeon  Ba3%  Wis* ! 

$15.43 

$330.51 

'Accepted. 

commrhcial  statistics  for  thk  year  vndino  dkcbmber  31,  1886,  and  ixforma- 
tion  caixed  for  by  department  letter  of  august  10,  1886. 

Name  of  harbor,  Oconto,  Wis.    Collection  diBtriet,  Milwaukee,  Wis.    Nearest  light- 
house, Sherwood  Point,  Wis. 

(1)  Amount  expended  to  Jane  30,  1887 143,895.80 

Amount  required  to  complete  improvement 102, 000. 00 

Annual  cost  of  preserving  and  maintaining 5, 800. 00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1H81 : 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1881. 

Arrivals  and  departures  of  vessels. 


Arrivals 

Dopartnres. 

Total. 


Number. 


Tonnage. 


176 


80,000 
32,000 


62,600 


J^rincipal  articles  of  import : 

Saw-logs 

Cedar  ties  and  posts . . . . 
Brick,  lime,  and  stone.. 

Pork  and  beef 

Hay  and  grain 

General  merchandise ... 


Approximate  value. 

$200,000 

45,000 

33,000' 

24,000 

8,000 

400,000 


Principal  articles  of  export : 
Lumber,  lath,  and  shingles. 

Cedar  posts  and  ties 

Telegraph  and  hoop  poles.. 

Hard- wood  staves 

Wood 

Farm  products 


710,000 

625,000 

1^0,000 

12,000 

5,000 

20,000 

28,000 

870.000 


Digitized  by 


Google 


2010     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 
(3)  Amount  of  commorcoand  uavigntion  at  proaont  titno. 

COMMERCIAL  STATISTICS  FOR  THE   CALENDER  YKAR   188G. 

Arricals  and  departures  ofvcsscU, 


Number. 


Toimaee. 


Arrivala 

bepartares . 

ToUa. 


172 
169 


86.000 
Ki,00O 


341         109,000 


Principal  articles  of  import :  Approximate  valae. 

Brick,  lime,  and  stone $(i5,(XiO 

Pine  saw-logs 360,000. 

Cedar  posts  and  ties 80,000 

General  mercliandise *200,  OOO 

Grain  and  liay 18,000 

Coal  and  wood ll,0iO 


734.000 


Principal  articles  of  export: 

Lumber,  lath,  and  shingles 720,000 

Cedar  })osts  and  ties 140,0(X> 

Slab  wood 18.000 

Farm  products OS,  000 

Telegraph  and  hoop  poles 18, 0<:0 

Boxes,  crates,  sash,  doors,  etc 125,000 

1,089,000 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 
ance, and'also  upon  the  rates  of  competing  routes  of  transportation. 
The  competing  routes  of  transportation  to  this  point  are  the  Chicago  and  North- 
western Railroad,  and  the  Milwaukee,  Lake  Shore  and  Western.  A  table  of  freight 
rates,  furnished  by  the  Chicago  and  Northwestern,  does  not  show  any  difference  be- 
tween the  rates  charged  in  1881  and  now.  This  port  is  not  touched  by  lake  steamers, 
but  only  by  miscellaneous  sailing  craft,  so  thai  there  is  no  competition  between  rail 
and  water  transportation,  and  no  apparent  effect  npon  rates  of  freight. 

(W)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by 
the  completion  of  the  proposed  improvement. 
The  navigation  interests  at  Oconto  are  at  present  dependent  upon  the  business  of 
three  lumber  companies  located  there,  and  the  benefits  to  be  derived  are  essentially 
local. 


GO- II. 

IMPROVEMENT  OF  PENSAUKEE  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1652) $50, 000 

Appropriated 15,000 

The  first  appropriation  for  tbe  improvement  of  this  harbor  was  made 
by  act  of  Congress  passed  August  2, 1882,  the  river  and  harbor  act  con- 
taining an  item  of  $10,000  for  the  purpose. 

The  project  consisted  in  continuing  a  slab-pier,  which  had  been  built 
by  private  enterprise,  until  it  should  reach  the  10-foot  contour  in  Green 
Bay,  and  in  dredging  a  channel  south  of  this  pier  to  a  depth  of  10  feet 
and  width  of  100  feet,  connecting  the  deep  water  in  the  river  with  the 
deep  water  in  the  bay. 

The  condition  of  the  harbor  has  not  materially  changed  since  the  last 
annual  report. 
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There  were  no  operations  during  tbe  past  fiscal  year. 
There  has  been  no  increase  of  commerce,  and  consequently  no  neces- 
sity for  asking  for  an  appropriation  for  continning  this  improvement. 

Monetf  statement 

July  1,  188fi,  amount  available $4,44G.92 

July  1,  1887,  amoDDt  available 4,446.92 


1 


Amount  (estimated)  required  for  completion  of  existinj;  project 35, 000. 00 

Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1807. 


POMMERCIAL  STATISTICS  FOR  THE  YKAll  ENDING  DECEMBER  31,  1886.  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  18b6. 

Name  of  harbor,  Ponsankee,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
light-house,  Tail  Point,  Wis.    Amount  of  revenue  collected,  none. 

(1)  Amount  expended  to  June  30,  1887 910,562.06 

Amount  required  to  complete  improvement 35,000.00 

Annual  cost  of  preserving  and  maintaining 2,900.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1881. 

COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1881. 

Arrivals  and  departurei  of  vessels. 


Number. 

Tonnage. 

8t6aiii4*n 

30 
40 

8,4» 
15,080 

(^ailloor.veaaclfi 

Total 

70 

10.100 

EXPORTS  BY  WATER. 

Fish barrels..  600 

Lumber feet,  B.M..  10,000,000 

Pickets : number..  15,000 

Posts do....  1*25,000 

Sawdust,  pressed tons..  750 

Shingles ...number..  8,000,000 

Ties,  railroad do 20,000 

Wood cords..  4,000 

IMPORTS  BY  WATER. 

Grain bushels..  11,000 

Provisions barrels..  658 

Saw-logs feet,  B.  M..  5,000,000 

Sundries tons..  125 

Lime  and  salt barrels..  700 

(3)  Amount  of  commerce  and  navigation  at  present  time. 
Practically  none. 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 

ance, and  also  upon  the  rates  of  competing  routes  of  transportation. 
There  are  no  compet  ins  routes  of  transportation.    Pensaukee  is  reached  by  the  Chi- 
cago and  Northwestern  Railroad  only,  and  there  is  no  apparent  effect  upon  the  rates 
of  freight  produced  by  the  improvement  of  this  harbor. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by  tbe 

completion  of  the  proposed  improvement. 
None. 
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G  G  12. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

Estimated  cost  of  present  project  (see  Report  cf  Chief  of  Eugineers,  1881, 

page  2069) $135,000 

Appropriated , 106,000 

The  total  appropriations  for  the  improvement  of  this  harbor  amount 
to  $277,550^  most  of  which  has  been  applied  to  dredging. 

The  maintenance  of  a  good  channel  here  is  important  to  the  naviga- 
tion of  the  Fox  River. 

The  present  project  consists  in  dredging  a  channel  200  feet  wide  and 
14  feet  deep  at  low  water,  extending  from  the  month  of  Fox  River  to 
deep  water  in  Green  Bay.  a  distance  of  2  miles,  including  a  revetted 
cut  throngh  Grassy  Island.  At  present  this  channel  is  175  feet  wide, 
and  from  13  to  14  feet  deep.  Daring  the  past  fiscal  year,  the  only  opera- 
tions have  consisted  in  placing  248|  cords  of  stone  filling  in  the  east  re- 
vetment at  Grassy  Island.  Preliminary  arrangements  have  been  made 
to  rebuild  the  superstructure  upon  the  west  revetment  during  the  pres- 
ent working  season  by  hired  labor  and  open  purchase,  the  work  to  com- 
mence early  in  July. 

The  work  as  designed  for  the  improvement  of  this  harbor  is  now  nearly 
completed,  and  when  finished  will  furnish  the  needed  harbor  fiacilities 
for  the  present  requirements  of  commerce.  The  unappropriated  balance 
of  the  original  estimate,  $30,000,  is  deemed  sufficient  for  the  entire  com- 
pletion of  the  work  under  the  present  plan. 

With  the  money  asked  for  for  the  fiscal  year  ending  June  30, 1889,  it 
is  contemplated  to  dredge  the  channel  to  the  dimensions  called  for  by 
the  present  project. 

Lengthof  east  revetment  Jane  30, 1887 feet..         705 

Lenzthof  west  revetment  June  30, 1887 do G20 

Totfd  number  of  cnbio  yards  dredged  to  Jane  30, 1887 764,786 

Money  statement 

Jaly  1, 1886,  amount  available $42.10 

Received  from  sale  of  fuel  to  officer 36.00 

Amount  appropriated  by  act  approved  August  5, 1886 7, 000.  OO 

7.07&10 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 1,656.96 

July  1,  1887,  amount  available 5,421.14 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
AmountthatcanbeprontablyexpendedinfiscalyearendingJnne30,1889    30,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  furnishing  stone  received  and  opened  at  Alihoaukeef  Wis.,  June  18» 
1887,  hy  Capt  Charles  E,  L,  B,  Davis,  Corps  of  Engineers. 


No. 


Ifaines  and  actdreascti  of  bidden. 


Stone,  200 

cords,  per 

cord. 


Coflt 


Leathern  &  Smith.  Stnrffeon  Bay,  Wis 

Gregoire  Denis,  Bay  Settlement,  Wis* 

Eagle  Blnff  Stone  Company,  Ephraim,  Wis 

Christian  Schwarz,  Fort  Howard,  Wla 

♦Accepted. 


$3.M 
3.74 
6.00 
5.15 


$788.00 

74&00 

],20O.00 

1,030.00 
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Abstract  of  proposals  for  furnishing  iron  soretihboltSj  He-rods,  and  dryt-holts,  reosived  and 
opened  at  Milwaukee,  Wis,,  June  IB,  1887,  hg  CapU  Charles  E.  L.  B,  Davis,  Corps  of 
Engineers, 


Ko. 

Names  and  addresses  of  bidders. 

Iron  screw- 
bolts  and  tie- 
rods  (9,462 
poands),per 
pound. 

Iron  driftr 

boltH  (2,025 

ponnds),  per 

pound. 

Cost 

1 

Chicago  ForsTo  and  Bolt  CompanT,  Cblcaffo,  III 

Cents, 
3.25 
8.7 
2.74 

Cents, 
2.75 
2.95 

2.74 

$379.70 
427.63 
331. 18 

2 

3 

Milwaukee  Bridge  and  Iron  Works,  Milwankee,  TVJs 

Shadbolt,  Boyd  &  Co.,  Milwaukee,  Wis* 

•   ^Accepted. 

Abstract  of  proposals  for  famishing  white  pine  timber  received  and  opened  at  Milwaukee, 
Wis.,  June  la,  18^7,  hg  Capt.  Charles  E,  L,  B.  Davis,  Corps  of  Engineers, 


Ko. 


Names  and  addresses  of  bidder. 


White  pine 

timber 

92,600  feet, 

B.M.,perM, 

B.  M. 


Cost 


Christian  Schwarz,  Fort  Howard,  Wis. . 
Leathern  &  Smith,  Sturgeon  Bay,  Wis.*. 


$16.00 
15.43 


$1, 573. 27 
],42&&i 


*  Accepted. 

COMMRRCIAL  STATISTICS  FOR  THB  TEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,   1886. 

Name  of  harbor,  Greeo  Bay,  Wis.    Collection  district,  Milwaakee,  Wis.    Nearest 
light-house,  Grassy  Island,  Wisconsin. 

(1)  Amount  expended  to  June  30,  1887 $272,164.86 

Amount  required  to  complete  improvement 30, 000. 00 

Annnal  cost  of  preserving  and  maintaining 4,400.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1887 : 

COMMERCIAL  STATISTICS  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1867. 

Arrivals  and  departures  of  vessels. 


Vessels  arrived... 
Vessels  departed  . 


Number. 


677 
678 


Tonnage. 


130. 60S 
140,250 


Principal  articles  of  import : 

Fm  it,  tobacco,  etc 

Coal 

Pig-iron 

Nails 

General  merchandise  — 
Principal  articles  of  export : 

Grain i 

Flour 

Railroad  ties 

Shingles 

Lumber 

Laths 

Brick 


.packages.. 

tons.. 

do 

kegs.. 

tons.. 


...bushels.. 
...barrels.. 
...number.. 

do.... 

.feet,B.M.. 
...number.. 
^ do,,,. 


3,921 

700 

400 

4,064 

7,500 

734,228 

114,500 

100.000 

200,000,000 

40,640,000 

5,000,000 

1,305,000 
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(3)  Amonnt  of  oomiDerce  and  navigation  at  present  time. 

STATISTICS    OF   COMMERCE    FOR    CALENDAR    YEAR    1886. 

Arriralaand  departures  ofveaatU, 


Arrivals. 

Departares. 

Steam 

457 
190 

Tofui. 
lOo,  033 
30,188 

No. 
409 
204 

102, 425 
'  81. 074 

Sail 

Total 

653 

130,221 

073  1      133,490 

PRINCIPAL  ARTICLES  OF  EXPORT  AND  IMPORT. 

EXPORT. 

Approximate 
valae. 

Grain $150,805 

Flour 954.020 

Lumber 113, 270 

Brick 4,222 

General  merchandise 50,000 

Total 1,252.323 

IMPORT. 

Coal 322,975 

Iron 20,000 

Lumber 230,000 

General  merchandise 30,000 

Total , t)02,975 

(4)  The  effect,  if  any,  of  work  thns  far  executed  upon  the  rates  of  freight  and  inonr- 
ance,  and  also  ui>on  the  rates  of  competing  routes  of  transportation. 

A  comparison  of  the  freight  rates  charged  by  the  Chicago  and  Northwestern  Rail- 
road in  18G9  with  those  charged  in  1886  shows  a  reduction  of  12,  14,  16.  and  16  cents 
per  106  pounds  on  first,  second,  third,  and  fourth  classes  of  merchandise,  respectively ; 
but  what  part  of  this  was  effected  by  the  harbor  improvement  it  is  impossible  to  state, 
although  without  question  a  very  good  percentage  may  be  claimed. 

The  effect  upon  the  ratesof  competing  routes  of  transportation  has  been  a  reduction. 

(5)  Prospective  ailvantages  to  commerce  as  well  as  benefits  to  the  community  by  the 
completion  of  the  proposed  improvement. 

The  improvement  here  consists  in  securing  a  channel  200  feet  wide,  14  feet  deep  at 
low  water,  and  2  miles  long  in  place  of  the  natural  channel  in  Green  Bay,  including 
a  revetted  cut  through  Grassy  Island. 

This  improvement  materially  shortens  the  route  formerly  traversed  by  vessels  en- 
tering the  harbor  and  renders  the  harbor,  which  is  deep  and  spacious,  accessible  to  all 
vessels  from  Green  Bay,  thus  conferring  great  benefits  upon  the  industry  of  the  country 
and  commerce  of  the  lakes,  as  well  as  upon  the  community,  and  it  is  believed  that 
the  benefits  to  be  derived  will  fully  justify  the  completion  of  the  proposed  improve- 
ment. 


GG13. 

HARBOR  OF  REFUGE  AT  ENTRANCE  OF  STURGEON  BAY  CANAL,  WISCON- 
SIN. 

Estimated  cost  (see  Report  Chief  of  Engineers,  1874,  I,  page  141) |t80,000 

Appropriated - 165,000 

The  project  of  constructing  a  harbor  of  refage  inclosing  the  Lake 
Michigan  entrance  to  the  Sturgeon  Bay  Canal  was  adopted  in  1871 ,  and 
the  pier-work  was  completed  in  the  fall  of  1884, 
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The  harbor  is  iDclosed  between  two  piers,  each  1,200  feet  long,  begin- 
ning at  equal  distances,  respectively,  north  and  soath  from  the  lake 
ntrance  to  the  Sturgeon  Bay  and  Lake  Michigan  Ship-Canal,  850  feet 
apart  at  the  shore-line,  converging  to  a  distance  of  235  feet  from  each 
other,  with  detached  piers  extending  150  feet  farther,  the  latter  being 
so  placed  that  the  entrance  is  widened  to  335  feet.  The  outer  end  of 
each  detached  pier  is  connected  with  the  outer  end  of  the  adjacent  main 
structure  by  165  feet  offender-piling. 

The  project  embraces  the  formation  of  a  dredged  channel  of  indefinite 
wicUh,16  feet  deep,  extending  from  the  harbor  entrance  to  the  canal  en- 
trance. 

As  stated  in  previous  reports  the  advantages,  expected  to  accrue  to 
vessels  navigating  Lake  Michigan,  when  the  construction  of  a  harbor 
of  refuge  at  this  place  was  projectea,  have  not  been  entirely  realized.  In 
tempestuous  weather  the  harbor  is  too  limited  and  does  not  afford  suffi- 
cient security  to  vessels  seeking  its  shelter,  often  necessitating  their  pas- 
sage through  the  canal  to  avail  themselves  of  the  superior  advantages 
afiforded  by  the  natural  harbor  of  Sturgeon  Bay. 

Tolls  are  exacted  by  the  canal  company  from  vessels  using  the  canal 
either  as  an  avenue  of  safety  or  for  purposes  of  trade.  As  the  con- 
struction by  the  United  States  of  a  harbor  of  refuge  at  the  lake  en- 
trance of  the  canal  is  a  direct  benefit  to  the  canal  itself,  it  would  seem 
uo  more  than  just  that  vessels  seeking  safety  in  the  harbor  and  com- 
pelled to  pass  through  the  canal  to  secure  such  safety  should  be  exempt 
from  paying  toll  to  the  canal  company.  It  is  therefore  recom  mended  that 
such  legislation  be  accomplished  as  shall  render  the  canal  free  to  ves- 
sels that  may  be  compelled  to  use  it  through  stress  of  weather. 

During  the  past  fiscal  year,  by  hired  labor  and  the  purchase  of  material 
in  open  market,  dredging  with  United  Statesdredges continued  until  July 
16,  188C,  removing  during. that  month  11,245  cubic  yards  of  material, 
making  a  total  during  the  working  season  of  1886  of  42,185  cubic  yards 
removed  from  the  harbor,  ^o  more  dredging  is  at  present  required, 
although  periodical  dredging  will  probably  bo  necessary  until  the  canal 
is  revetted  its  whole  length. 

Early  in  November,  1886,  about  350  linear  feet  of  the  sheet-piling  of 
the  south  pier  was  injured  by  a  storm.  To  reinforce  it  until  it  could  be 
repaired,  and  to  secure  the  remainder  from  probable  injury,  lOU  cords 
of  stone  were  applied  as  riprap  to  480  feet  of  the  south  pier  and  200 
feet  of  the  north  pier. 

In  May  and  June  of  the  present  year  the  piers  were  thoroughly  re- 
])aired,  and  20  feet  of  the  north  pier,  injured  by  a  wrecked  vessel,  was 
also  placed  in  good  order,  by  hired  labor  and  open  purchase. 

Soundings  taken  June  2,  1887,  show  a  least  depth  of  water  at  the  en- 
.trance  of  15.7  feet,  and  14  feet  or  over  thence  to  the  canal. 

As  the  pier  construction  is  completed,  and  no  dredging  required  at 
present,  it  is  probable  that  the  available  balance  is  sufficient  for  repairs 
and  maintenance,  therefore  no  appropriation  is  asked  for  for  the  ensuing 
year. 

Under  the  requirements  of  the  river  and  harbor  act  of  August  5, 1886, 
a  Board  of  Engineers  was  constituted  to  examine,  in  all  their  relations 
to  commercOf  the  Sturgeon  Bay  and  Lake  Michigan  Ship-Canal,  with  a 
view  to  making  the  same  a  free  passage-way  and  harl>or  of  refuge,  to 
consider  their  value,  and  all  other  matters  connected  with  their  useful- 
ness to  navigation,  and  to  give  information  as  to  the  expediency  of  the 
work  and  the  desirability  of  their  acquisition  and  improvement. 
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(For  the  report  of  the  Board  of  EagiDeers  see  Ex.  Doc.  No.  106,  H. 
K.,  Forty-ninth  Congress,  second  session.) 

Length  of  north  pier,  Jane30, 18f:)7.. feet..  1,344 

Length  of  eonth  pier,  June  30,1887 do...  1,344 

Length  of  guide-piling,  Jnne  30, 1887 do. ..  'X\0 

Length  of  pile-pier,  sheet-piled,  Jnne  30,  1887 do...  1,393 

Total  number  of  cnbic  yards  dredged  to  June  30, 1887 132.344 

Money  statement 

July  1,1886, amount  available |2,205.58 

Received  from  sale  of  fuel  to  officer 16.50 

Amount  appropriated  by  act  approved  August  &,  1886 5,000.00 

7,232.08 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  l,18o6 3,194.37 

July  1,  1887,  amount  available 4,027.71 


COMMEBCIAL    STATISTICS   FOR  THE  YEAR    ENDING    DECEMBER  31,   1886,   AND  INFOR- 
MATION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Name  of  harbor,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.  Collec- 
tion district,  Milwaukee,  Wis.    Nearest  light-house,  entrance  to  harbor. 

(1)  AmonntexpendedtoJuneSO,  1887 $160,938.79 

Annual  cost  of  preserving  and  maintaining 6,000.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1873. 
None. . 

(3)  Amount  of  commerdb  and  navigation  at  present  time. 

Commercial  statistics  for  this  harbor  for  the  calendar  year  1886  have  not  yet  been 
received,  and  the  figures  of  1885  are  used,  as  they  are  believed  to  be  nearly  those  of 
1886. 

Ntmber  o/vesnU  and  thei^  tonnage  whioh  passed  throttgh  and  sought  rrfwfe  at  the  Sturgeon 
Bay  and  Lake  Michigan  Ship  Canal  during  the  calendar  year  1885. 


Nambor. 


Tonnage. 


From  Lake  Miohigan  to  Green  Bay  . 
From  Green  Bay  to  Lake  Michigan. . 
In  canal  for  ref age 

Total 


2,515 

1,006 

180 


442.701 

22S.810 

25,637 


8,710 


694.148 


(4)  The  efi(8ct,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 

ance, and  also  upon  the  rates  of  competing  routes  of  transportation. 
In  giving  increased  mcilities  for  refuge  to  vessels,  lessening  the  dangers  of  naviga- 
tion, the  effect  of  this  improvement  has  been  to  reduce  rates  of  freight  and  insurance. 
There  are  no  competing  routes  of  transportation. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by  the 

completion  of  the  proposed  improvement. 

The  project  of  providing  a  protected  entrance  to  the  Sturgeon  Bay  and  Lake  Mich- 
igan Ship-Canal  IS  completed,  and  the  harbor  is  available  for  purposes  of  refuge. 

After  entering  the  harbor  vessels  are  obliged  to  lie  within  the  ship-canal  and  to  pay 
toll  to  the  canal  company  for  so  doing,  and  not  until  such  tolls  are  abolished  can  Td9- 
oels  receive  tbe  f^U  and  free  benefit  which  the  tiarbor  wi^  intended  to  confer, 
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report  upon  the  expediency  and  desirability  of  the  acquisi- 
tion by  the  government  of  the  sturgeon  bay  and  lake  mich- 
igan ship-canal. 

War  Department, 
Washington  City,  Jcmuary  24, 1887. 
The  Acting  Secretary  of  War  has  the  honor  to  transmit  to  the  House 
of  Representatives,  to  comply  with  the  requirements  of  the  river  anil 
harbor  act  of  August  5, 1886,  a  letter  of  the  14th  instant  from  the 
Chief  of  Engineers,  together  with  a  copy  of  the  report,  and  its  accom- 
panying maps  and  papers,  from  the  special  Board  of  Engineers  ap- 
pointed to  examine  in  all  their  relations  to  commerce  the  Sturgeon  Bay 
und  Lake  Michigan  Ship-Oanal,  connecting  the  waters  of  Oreen  Bay 
with  Lake  Michigan,  with  a  view  to  making  the  same  a  free  passage- 
way and  harbor  of  refuge ;  to  consider  their  value  and  all  other  matters 
connected  with  their  usefulness  to  navigation,  and  to  give  infonnatipn 
as  to  the  expediency  of  the  work  and  the  desirability  of  their  acquisi- 
tion and  improvement. 

The  report  exhibits  in  detail  the  origin  of  the  canal,  the  history  of 
its  construction,  its  cost,  and  its  relation  to  commerce,  together  with 
the  conclusions  of  the  Board  as  to  the  expediency  of  the  work  and  the 
desirability  of  its  acquisition  and  improvement  by  the  United  States. 

The  views  of  the  Board  are  concurred  in  by  the  Chief  of  Engineers 
and  by  this  Department. 

S.  V.  Bbn:6t, 
Brig.  Qen.^  Chief  of  Ordnance^ 
and  Acting  Secretary  of  War, 

The  Speaker  of  the  House  of  Bepresentatiyes. 


letter  of  the  chief  of  engineers. 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  B.  0.,  January  14, 1887. 
Sir:  X  have  the  honor  to  submit  herewith  a  copy  of  the  report,  with 
accompanying  papers  and  maps,  received  at  this  office  from  the  special 
Board  of  Engineer  Officers  constituted  by  your  orders  to  comply  with 
the  requirements  of  the  following  provisions  of  the  river  and  harbor  act 
of  Augusts,  1886: 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board  of  three  En- 
gineers from  the  United  States  Army,  whose  duty  it  shall  be  to  examine,  in  all  their 
relations  to  commerce,  the  Sturgeon  Bay  and  Lake  Michigan  Ship-Canal,  connecting 
the  waters  of  Green  Bay  with  Cake  Michigan,  in  the  State  of  Wisconsin,  with  a  view 
to  making  the  same  a  free  passage-way  and  harbor  of  refuge^  to  consider  their  value, 
and  all  other  matters  connected  with  tbeir  usefulness  to  navigation,  and  which  shall 
give  information  as  to  the  expediencyof  the  work  and  the  de8irabilit3'  of  their  acqui- 
sition and  improvement.  The  said  jBoard  shall  report  to  the  Secretarv  of  War,  who 
Hhall  lay  its  report  before  Congress  at  its  next  session,  together  with  the  views  of 
himself  and  the  Chief  of  Engineers  of  the  U.  S.  Army  thereon. 

As  the  result  of  a  most  careful,  thorough,  and  impartial  investigation 
hj  the  Board  of  all  matters  relating  to  the  subject  under  consideration, 
tbis  report  exhibits,  with  much  detail,  the  origin  of  the  canal ;  the  his- 
tory of  its  construction  and  its  cost,  and  also  its  relation  to  commerce, 
and  finally  concludes  as  ibllowe : 
8872  BNO  87 127 
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(1)  That  if  the  barrier  between  Glreen  Bay  and  Lake  Michigau  were 
now  in  its  natural  condition,  the  construction  of  a  canal  between  them, 
on  or  near  the  line  of  the  existing  canal,  would  be  a  proper  work  to  be 
done  by  the  United  States  in  the  interests  of  commerce  and  navigation, 
but  that  the  United  States  should  not  be  made  to  become  responsible 
for  an  insufficient  canal  encumbered  with  a  heavy  lien,  results  due  to 
an  inefficient  agency  not  contemplated  by  the  original  act  of  Congress 
or  recognized  by  any  subsequent  act. 

(2)  That  the  grant  of  land  to  the  State  of  Wisconsin  in  1866  was  suf- 
ficient to  have  built  the  canal,  and,  should  the  United  States  assume 
control,  no  payment  will  be  due  equitably  or  legally  for  its  construction 
and  maintenance. 

(3)  That  the  existing  depth  of  13  feet  in  the  canal  is  not  adequate  to 
the  demands  of  the  largest  class  of  vessels  on  the  Great  Lakes,  and 
therefore  the  canal,  as  it  now  exists,  has  only  restricted  importance. 

(4)  That  the  canal  is  not  a  harbor  of  refuge  m  any  proper  sense,  and 
at'  best  is  only  an  approach  to  a  sheltered  bay  which  is  capable  of  con- 
version into  a  harbor  of  refuge. 

(5)  That  Sturgeon  Bay  is  the  true  harbor  of  refuge,  and  to  make  it 
available  as  such,  an  ample  basin  should  be  excavated,  the  canal  deep- 
ened, and  works  constructed  in  Lake  Michigan  exterior  to  the  existing 
works  of  protection  at  the  canal  entrance. 

(6)  That  the  conversion  of  Sturgeon  Bay  into  a  harbor  of  refuge  ac- 
cessible through  the  Sturgeon  Bay  Canal  to  all  vessels  which  navigate 
the  Great  Lakes  would  add  great  security  to  their  shipping,  and  may 
be  regarded  as  a  public  necessity. 

(7)  Whether  the  Government  assumes  control  of  the  canal  or  not,  the 
tolls  collected  on  the  vessels  using  it  should  not  exceed  the  actual  cost 
of  Qperating  and  maintaining  the  said  canal. 

In  submitting  this  report.  I  beg  leave  to  express  my  concurrence  in 
the  views  of  the  Board. 

Of  the  maps  accompanying  this  report  only  one  (Exhibit  Z)  is  here- 
with. Duplicate  copies  of  the  others  remain  on  the  files  of  this  office 
for  record  and  for  inspection. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen,,  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  ^Yar. 


letter  of  lieutbl^ant-colonel  william  p.  craighill,  coeps  op 
engineers,  presiding  officer  of  the  boaed  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.y  December  3, 188G. 
General:  While,  as  the  senior  member,  I  send  forward  the  unani- 
mous detailed  report  of  the  Board  on  the  subject  of  the  Sturgeon  Bay 
and  Lake  Michigan  Canal,  it  seems  not  out  of  place  to  add  a  condensed 
statement  of  some  of  the  circumstances  of  the  case,  with  some  sugges- 
tions. The  two  large  bodies  of  water  called  Lake  Michigan  and  Green 
Bay  are  separated  by  a  strip  of  land  about  75  miles  in  length  and  with 
an  averasrewiOtli  of  10  or  12  iniles.  Navigation  between  these  bodies 
of  waler  was  oiigiuuily  maiuiaiiicd  at  the  upper  end  of  the  bay. 
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About  mid-length  of  the  baj' 4^here  was  a  cliu'i*  iiMUii  iUioii  in  the 
"western  aide  of  this  separating  h\nd,  known  as  Sturgeon  Bay.  Its  east- 
ern end  was  distant  from  the  western  shore  of  Lake  Michigan  about  1 J 
mile^. 

The  advantages  that  would  result  from  making  another  communica- 
tion at  this  place  between  the  lake  and  the  bay  were  soon  perceived. 
These  were  claimed  to  be:  A  considerable  shortening  of  distance  for 
many  vessels,  with  a  proportionate  gain  in  time ;  the  avoidance  of  the 
dangers  of  the  natural  ix>ute,  with  a  consequent  saving  of  life  and  prop- 
erty ;  an  increase  in  the  value  of  Sturgeon  Bay  as  a  place  of  refuge,  by 
making  it  easily  accessible  from  Lake  Michigan  as  it  already  was  from 
<jrreen  Bay. 

In  1864  there  was  a  corporation  formed  under  the  laws  of  the  State 
of  Wisconsin  called  '<  The  Sturgeon  Bay  and  Lake  Michigan  Ship- 
Canal  and  Harbor  Company."  Among  its  members  were  some  of  the 
leadingcapitalistsofChicago,  Milwaukee,  and  northeastern  Wisconsin. 

Lumbering  was  one  of  the  most  important  things  engaging  the  atten- 
tion of  the  population  of  that  section  of  country,  and  it  is  found,  not 
unexpectedly  or  unreasonably,  that  the  promoters  of  the  canal  scheme 
and  the  managers  of  the  canal  during  its  making  and  operation  have 
been  engaged  in  or  connected  with  this  special  business  of  lumbering 
and  the  industries  developed  by  it  and  supported  by  it. 

In  April,  1866,  Congress  granted  200,000  acres  of  land  to  the  State  of 
Wisconsin  to  aid  in  the  construction  of  a  "breakwater  and  harbor  and 
.ship  canal  at  the  head  of  Sturgeon  Bay  to  connect  the  waters  of  Green 
Bay  with  Lake  Michigan." 

The  State  did  nothing  with  the  land,  but  turned  it  over  to  this  pre- 
existing company,  which,  after  the  lapse  of  several  years  of  intermit- 
tent work,  made  the  canal.  It  is  now  held  by  the  company,  and  tolls 
are  charged  upon  it. 

A  proposition  was  introduced  in  the  Senate  at  its  last  session  for  the 
United  States  to  take  possession  of  the  canal  on  the  p«ayment'of  $150,- 
000.  This  proposition  did  not  become  a  law,  but  Congress  directed  the 
organization  of  a  Board  of  Engineers  to  consider  and  report  upou  the 
canal. 

The  conclusion  of  the  Board  is  that  if  the  barrier  between  Green  Bay 
and  the  lake  were  now  in  its  natural  condition,  the  constniction  of  a 
canal  between  them,  on  or  near  the  line  of  the  existing  canal,  would  be 
a  proper  work  to  be  done  by  the  United  States  in  the  interests  of  com- 
merce and  navigation  ;  and  if  the  United  States  now  take  it  in  charge, 
the  Government  should  not  become  responsible  for  any  existing  lien 
upon  it,  and  navigation  upon  it  should  be  free. 

The  original  law  of  Congress  did  not  refer  to  the  canal  company  in 
any  way  whatever.  Section  5  imposed  upon  the  State  of  Wisconsin  the 
duty  of  causing  ^*  to  be  kept  an  accurate  account  of  the  sales  and  net 
proceeds  of  the  land  hereby  granted,  and  of  all  expenditures  in  the  con- 
struction, repairs,  and  operating  of  said  canal,  and  of  the  earnings  there- 
of, and  of  returning  a  statement  of  the  same  annually  to  the  Secretary 
of  the  Interior." 

This  was  one  of  the  important  conditions  of  the  grant,  which  has  not 
been  regarded. 

Another  condition  of  the  grant  was  that  the  canal  should  be  com- 
pleted  within  three  years  from  Ai)ril,  1866.  This  time  was  afterwards 
extended  to  April  10,  1874,  but  the  canal  was  not  one-fourth  done  at 
the  last  date. 
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It  may  here  be  remarked  that  while  section  6  of  the  law  of  1866  eon- 
templates  the  payment  under  certain  circumstances  of  "  legal  interest 
on  advances  for  the  construction,  repairs,  and  operating  of  said  canal," 
it  is  understood  that  *'  legal  interest"  in  Wisconsin  is  7  percent.,  and 
that  compound  interest  is  illegal.  In  this  connection  it  should  also  be 
stated  that  the  original  amount  advanced  has  been  almost,  if  not  alto- 
gether, refunded  in  the  shape  of  tolls,  and  there  is  now  in  the  treasury 
of  the  company  from  the  same  source  some  $10,000. 

A  fair  construction  of  section  6  of  the  law  of  1866  would  seem  to  have 
required  the  canal  to  be  100  feet  wide  at  bottom,  whereas  it  was  made 
ICO  feet  wide  at  the  water  surface,  or  about  50  feet  wide  at  bottom. 
This  difference  of  dimensions  greatly  diminished  the  cost  of  the  canal 
as  well  as  its  commercial  usefulness. 

The  terms  of  the  law  of  Wisconsin  of  1868,  especially  section  4,  would 
indicate  it  had  the  expectation  that  the  proceeds  of  the  land  grant 
would  suffice  (i  by  i)  to  cover  the  cost  of  making  the  canal.  And  it 
may  here  be  specially  noted  that  when  the  first  fourth  of  the  canal  had 
been  accepted  as  done,  the  company  received  more  than  the  law  had 
probably  intended  to  give  them.  In  addition  to  the  grant  of  land,  Con- 
gress appropriated  $180,000  for  work  contemplated  in  the  original  act 
of  1866  in  which  the  grant  was  made,  and  executed  a  survey  at  a  cost 
of  several  thousand  dollars,  the  expense  of  which  would  otherwise  have 
fallen  upon  the  construction  company. 

It  is  claimed  that  the  value  of  the  grant  was  much  lessened  by  the 
fire  of  1871,  but  a  fair  offset  to  this  is  found  in  the  notable  increase  in 
the  price  of  lumber  due  to  the  demand  for  it  after  the  great  fire  in 
Chicago. 

Several  questions  suggest  themselves  for  consideration. 

Was  it  the  intent  of  section  2  of  the  act  of  April  10, 1866,  as  to  ^*  the 
disposal "  of  ^^  said  lands"  to  have  the  State  simply  an  intermediary  be- 
tween the  United  States  and  a  corporation  engaged  in  an  operation  ap- 
parently speculative,  at  least  in  part,  when  this  corporation  did  nothing 
until  it  was  vivified  by  a  grant  of  United  States  lands? 

Notwithstanding  the  decision  of  United  States  court  in  a  case  quite 
similar,  which  has  been  followed  by  the  Interior  Department,  is  it  not 
doubtful  whether  any  sale  of  land  iy  the  company  was  justifiable,  as  the 
canal  was  not  completed  in  the  legal  limit  of  time,  and  the  conditional 
requirement  of  reversion  of  the  lands  was  so  explicitly  provided  for  by 
0,  special  law? 

The  legislature  of  the  State  has  signally  failed  in  executing  one  of  the 
conditious  of  the  grant  as  specified  by  section  5  of  the  act  of  April  10, 
1866.  it  seems  doubtful  whether  the  State  had  the  right  to  substitute 
a  subagent  for  itself  without  the  prior  consent  of  the  United  States. 

In  addition  to  the  alleged  and  admitted  general  advantages  of  the 
Cciual,  its  construction  had  also  the  effect,  whether  expected  or  intended 
or  not,  of  placing  in  the  hands  of  a  corporation  at  the  expense  of  the 
United  States  a  valuable  property,  profitable  to  that  corporation  in 
facilitating  and  cheapening  the  transportation  of  the  lumber  used  in 
their  business,  and  a  source  of  revenue  from  tolls  collected  from  others. 

Considering  the  law  of  Congress  of  1866,  and  the  law  of  Wisconsin  of 
1868,  it  is  doubtful  whether  the  collection  of  tolls  by  the  canal  company 
has  been  justifiable. 

If  the  construction  of  the  canal  was  a  public  work  alone,  for  which  a 
grant  was  made  by  the  United  States  to  the  State  at  its  solicitation, 
is  not  the  State  responsible  for  and  to  its  own  inefficient  agent  t 
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If  the  work  was  luaiuly  private  iu  its  objects,  should  not  tlie  company 
which  exi)ectcd  to  profit  by  it  be  responsible  for  its  own  failure  t 
Is  the  United  States  properly  responsible  in  any  aspect  of  the  case  ? 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Oeaighill, 
Lietit,  Col.  of  Engineers. 

The  Ghief  of  Engineers,  U.  S.  A. 


REPORT  OF  BOARD  OF  ENaiNEERS. 

New  York  City,  December  3, 1886. 

General  :  The  Board  of  Engineers,  constituted  by  Special  Orders 
No.  112,  Headquarters  Corps  of  Engineers,  United  States  Army,  August 
13, 1886,  "  to  consider  and  report  upon  certain  questions  under  act  of 
Congress  approved  August  5, 1886,  in  connection  with  the  Stur;;eon  Bay 
and  Lake  Michigan  Ship  Canal,  connecting  the  waters  of  Green  Bay 
with  Lake  Michigan,'^  and  reconvened  by  Special  Orders  No.  137,  Head- 
quarters Corps  of  Engineers,  XJ.  S.  Army,  Washington,  D.  C,  September 
20, 1886,  and  by  Special  Orders  No.  164,  Headquarters  Corps  of  Engi- 
neers, U.  B.  Army,  Washington,  D.  C,  November  1, 1886,  has  the  honor 
to  transmit  herewith  its  report. 

The  copy  of  the  extract  from  the  act  of  Congress  approved  August 
5, 1886,  submitted  for  the  guidance  of  the  Board,  reads : 

The  Socrotary  of  War  is  aathorized  and  directed  to  appoint  a  Board  of  three  Engi- 
neers  from  the  United  States  Army,  whose  dnty  it  shall  be  to  examine,  iu  all  their 
relations  to  coramercp,  the  Sturgeon  Bav  and  Lake  Michigan  Ship  Canal,  connecting 
the  waters  of  Green  Bay  with  Lake  Michigan,  in  the  State  of  Wisconsin,  with  a  view 
to  making  the  same  a  free  passage-way  and  harbor  of  refuge,  to  consider  their  value, 
and  all  other  matters  connected  with  their  usefulness  to  uavip^ation,  and  which  shall 
give  information  as  to  the  expediency  of  the  work  and  the  desirability  of  their  acqui- 
sition and  improvement.  The  said  Board  shall  report  to  the  Secretary  of  War,  who 
shall  lay  its  report  before  Congress  at  its  next  session,  together  witJi  the  views  of 
himself  and  the  Chief  of  Engineers  of  the  United  States  Army  thereon, 

and  was  accompanied  by  the  following  instructions  from  the  Chief  of 
iSngineers,  dated  Washington,  D.  C,  August  14, 1886 : 

It  is  desired  that  the  Board  avail  itself  of  all  attainable  infonnation  upon  the  sub- 
ject upon  which  it  is  required  to  report,  and  to  this  end  it  will  visit  the  locality,  hold 
public  meetings,  giving  due  notice  thereof  through  the  newspapers  or  otherwise,  as 
may  appear  best ;  invite  discussion,  orally  or  iu  writing;  and,  in  short,  use  every 
effort  to  inform  itself  in  regard  to  the  origin  of  the  work,  the  means  provided  for  its 
constrnctioD,and  its  cost;  to  the  present  and  prospective  value  of  the  work  nnder 
consideration,  to  the  interests  of  the  commerce  and  navigation  likely  to  be  promoted 
by  its  acquisition  and  improvement  by  the  Grovemment,  with  a  view  of  making  the 
report  fuO,  complete,  and  exhaustive,  and  to  this  end  every  avenue  of  information 
should  be  pursned  to  its  source. 

The  Board  met  at  Milwaukee,  Wis.,  September  10, 1886,  and  entered 
at  one«  upon  its  duties  by  reading  the  order  for  its  assembly,  the  act 
of  Congress,  and  the  special  instructions  prepared  by  the  Department 
for  its  guidance,  and  the  previous  reports  of  officers  upon  the  subject 
before  it,  and  by  examining  the  existing  charts  and  plans  of  the  canal 
and  the  estimates  for  the  cost  of  construction,  On  the  following  day 
the  Board  visited  Sturgeon  Bay  by  crossing  Green  Bay  from  Menomo- 
nee,  and  made  an  inspection  of  the  canal  and  works  of  Government 
improvements  at  the  Lake  Michigan  terminus,  returning  September  1^ 
to  Milwaukee. 
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In  order  that  all  attainable  facts  might  bo  placed  before  the  Board, 
it  was  found  necessary  to  call  upon  the  authorities  of  the  State  for 
copies  of  all  papers  showing  the  proceedings  of  the  State  under  the  law' 
or  Congress  making  a  donation  of  public -lands  to  aid  in  constructing  the 
canal ;  and  upon  the  canal  company,  the  agents  of  the  State,  for  aa 
official  statement  of  its  financial  status ;  and  also  to  collect  data  bear- 
ing upon  the  commerce  of  the  canal  and  its  relations  to  the  navigation 
of  the  great  system  of  lakes. 

The  engineer  officer  in  local  charge,  Capt.  0.  E.  L.  B.  Davis,  Corps 
of  Engineers,  was  also  requested  to  make  a  survey  of  the  canal  to  de- 
termine its  present  condition,  which  he  promptly  undertook  and  com- 
pleted. 

After  arranging  for  the  collection  of  this  information  and  for  the  pub- 
lication of  an  advertisement  calling  for  a  ])nblic  meeting  to  be  held  in 
Milwaukee  October  21,  1886,  at  which  a  free  interchange  of  opinion 
might  take  place  among  mariners  and  others  in  regard  to  making  the 
canal  a  *'  free  passage-way  and  a  harbor  of  refuge,"  the  Board  adjourned, 
to  be  reconvened  at  Milwaukee  October  20, 1S8G. 

The  Board  re-assembled  in  Milwaukee  on  the  day  last  mentioned,  con- 
sidered the  papers  and  charts  received  and  prepared  during  its  recess, 
and  heard  oral  testimony  from  some  of  the  canal  officials.  The  follow- 
ing day  the  public  meeting  was  held,  in  accordance  with  the  advertise- 
ment, but  the  only  persons  who  attended  were  the  president,  the  treas- 
urer, and  the  engineer  of  the  canal  company,  and  the  agent  of  the  com- 
pany for  the  sale  of  the  lands  donated  for  the  construction  of  the  canal. 

The  Board  was  unable  to  account  for  this  indifference  on  the  part  of 
t  he  public.  In  addition  to  the  advertisement  in  the  newspapers,  several 
special  letters  of  invitation  were  written  to  prominent  i)erson8,  whose 
varied  interests  in  the  State  would,  it  was  supposed,  naturally  incline 
them  to  attend  the  meeting,  if  thus  invited.  Among  these  was  tho 
present  member  of  the  House  of  Representatives  from  the  canal  district. 
Ilis  presence  was  specially  desired,  as  he  is  one  of  tho  present  stock- 
holders, and  was  one  of  the  original  incorporators  of  the  canal  company 
who  advanced  money  for  starting  the  work  of  canal  construction.  (Ex- 
hibit C.)  The  letters  were  not  answered,  and  none  of  the  gentlemen 
attended  the  meeting. 

The  public  advertisement  specially  called  for  written  statements  of 
the  views  of  mariners  and  others  whoso  interests  would  be  subserved 
by  the  abolition  of  the  canal  tolls,  and  by  the  assumption  of  the  control 
of  the  canal  and  its  improvement  by  the  General  Government.  Ko 
letters  from  any  source  were  received  by  the  Board,  and  no  mariners, 
ship-masters,  or  shipowners  attended  the  meeting. 

One  inference  to  be  drawn  from  this  apparent  indifference  of  the 
public  is  that  the  canal  tolls  are  not  oppressive. 

For  a  full  understanding  of  this  report  the  Board  believes  it  will  be 
of  interest— as  also  required  by  the  instructions — to  give  an  account  of 
the  origin  of  the  canal,  and  acondensed  history  of  past  legislation  in 
regard  to  its  construction,  and  of  the  operations  which  have  taken  place 
thereunder. 

ORIGIN  OF  CANAL. 

For  the  information  under  this  head,  the  Board  is  largely  indebted 
to  the  reports  of  committees  on  State  affairs,  Wisconsin  legislature, 
published  in  the  journal  of  the  assembly  February  21, 1879,  and  re- 
printed in  the  Report  of  the  Chief  of  Engineers,  United  States  Army, 
I879j  Part  i  f,  page  l\Hef  f^e^, ;  to  reports  of  engineer  officers  in  charge 
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of  rivers  and  harbors,  Lake  Michigan  and  Green  Bay,  and  their  assist- 
ants, from  1870  to  188G,  inclusive,  and  to  personal  inquiries  by  the  mem- 
bers of  the  Board  made  since  the  present  investigation  was  ordered. 

Green  Bay  is  an  extensive  inlet,  tributary  to  Lake  Michigan  on  the 
northwest  side,  from  which  it  is  partly  separated  on  the  east  by  a  penin- 
«nla  75  miles  long,  approximately,  having  an  average  width  of  10  to  12 
miles.  The  bay  is  100  miles  long  in  a  northeast  and  southwest  direc- 
tion, 60  miles  of  which  (northern  part)  lie  within  the  State  of  Michigan 
and  the  residue  in  the  State  of  Wisconsin.  The  width  at  the  outlet  is 
oO  miles,  approximately,  but  tlje  water- way  there  is  choked  by  several 
islands  and  by  submerged  reefs  and  shoals^  the  channels  through  which 
have  been  regarded  by  mariners  as  exceedingly  dangerous  to  shipping, 
though  the  main  channel  to  the  northward  of  Washington  Island  is  2 
miles  wide  between  the  10  fathoms  curves,  and  is  free  from  obstruc- 
tions. On  the  south  side  of  the  entrance,  through  the  passage  known 
as  "Death's  Door,"  many  disasters  have  occurred  in  time  past,  owing  to 
the  strong  and  irregular  currents  which  exist  there.  This  is  a  favorite 
passage  for  vessels,  because  it  shortens  the  sailing  distance.  Near  the 
center  of  the  bay,  on  the  east  side,  there  is  an  inlet,  called  Sturgeon 
Bay,  which  is  8  miles  long  east  and  west,  and  2  miles  wide  at  the  en- 
trance. The  narrow  strip  of  land,  1^  miles  wide,  separating  the  eastern 
extremity  of  Sturgeon  Bay  from  Lake  Michigan,  is  the  site  of  the  Stur 
geon  Bay  and  Lake  Michigan  Canal,  the  subject  of  this  examination. 

The  feasibility  of  cutting  a  canal  through  this  isthmus  was  recognized 
early  in  the  history  of  the  territory,  but  no  active  steps  for  its  execution 
were  taken  till  1856,  when  a  company  was  legally  incorporated  with 
authority  to  "locale  and  constiuct  acanal,  to  construct  a  harbor  at  the 
mouth,  and  to  dredge  a  convenient  channel  in  the  bay." 

The  financial  embarrassments  which  swept  the  country  in  1857,  and 
the  enactment  of  a  new  State  law  in  1858,  imposing  alleged  oppressive 
restrictions  upon  the  company,  caused  it  to  pass  out  of  existence  before 
any  work  had  been  started.  When  the  scheme  was  revived  in  1864,  it 
was  claimed  by  the  promoters  that  the  building  of  the  canal  would  ma- 
terially diminish  the  annual  losses  to  life  and  property,  which  vessels 
had  previously  suffered  by  shipwreck  at  Death's  Door;  that  it  would 
reduce  the  sailing  distance  150  miles  on  each  round  trip  between  Green 
Bay  and  the  southern  part  of  Lake  Michigan,  and  that  the  cost  of  trans- 
]>ortation  for  lumber  would  be  reduced  30  per  cent.  It  was  asserted 
that  over  200  vessels  of  various  classes  navigated  the  bay,  carrying  a 
commerce  consisting  of  lumber,  shingles,  laths,  timber  in  its  various 
forms,  commercial  and  mill  supplies,  and  iron  ore,  having  an  estimated 
valuation  of  $100,000,000  annually. 

The  fine  tracts  of  pine  and  hanl-wood  lands,  which  border  the  bay, 
and  the  rich  and  extensive  iron  mines,  then  opening  on  the  Menomonee 
Eiverandits  tributaries,  furnished  the  materials  for  the  exports;  and 
the  supplies  for  the  mills  and  the  laborers,  and  the  commercial  necessi- 
ties for  the  young  town  springing  up  at  the  mouths  of  the  water-courses 
furnishing  thcimports. 

Over  100  mills,  employing  15,000  men,  were  in  active  operation,  with 
an  invested  capital  estimated  at  $100,000,000. 

These  were  important  industries,  which  could  not  fail  to  attraot  the 
attention  of  the  public,  and  when  Congress  wa^  petitioned  to  aid  in  con- 
structing the  canal  the  appeal  was  answered  in  1866  by  a  liberal  grant 
to  the  State  of  Wisconsin  of  200,000  acres  of  public  land,  to  be  selected 
from  available  lands  nearest  to  the  site  of  the  proposed  caual, 
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The  grant  was  believed  at  the  time  to  be  an  especially  valuable  one; 
the  greater  part  of  the  lands  were  located  on  the  upper  waters  of  the 
Oconto,  Peshtigo,  and  Menomonee  rivei*s,  in  Oconto  and  Marinette 
connties,  Wisconsin,  within  50  miles  from  the  entrance  to  the  canal, 
and  over  100,000  acres  contained  some  of  the  finest  timber  in  the  State. 

From  60,000  to  80,000  acres  of  the  grant,  located  chiefly  in  Door, 
Brown,  and  Kewannee  conn  ties,  were  a  poor  grade  of  agricultural  lands, 
with  but  little  timber,  and  were  rated  as  poor  lands.  As  the  finest 
tracts  were  located  near  the  lake  and  its  tributary  streams,  the  timber 
readily  found  its  way  to  the  mills,  where  it  was  cheaply  converted  into 
salable  articles  of  commerce,  and  thence  distributed  with  facility  and 
dispatch  to  the  important  trade  centers  at  Milwaukee,  Chicago,  and 
elsewhere. 

HISTORY  OP  THE  OANAL  OONSTRUOTION. 

So  far  as  concerns  this  inquiry,  it  will  only  be  necessary  to  consider 
that  part  of  the  history  of  the  canal  scheme  dating  from  the  passage  of 
the  act  of  Congress  approved  April  10, 1866,  which  made  to  the  State 
of  Wisconsin  a  grant  of  public  lands  to  aid  in  the  construction  of  a 
canal  to  connect  the  waters  of  Sturgeon  Bay  and  Lake  Michigan. 

The  act  is  as  follows: 

Be  it  enacted  hy  the  Senate  and  JSoum  of  JtepresentativeB  of  the  United  States  of  America 
in  Congress  assembled.  That  there  be,  and  hereby  is,  granted  to  the  State  of  Wiscon- 
Hin,  for  the  purpose  of  aiding  said  State  in  constrpcting  and  completing  a  breakwater 
and  harbor  and  ship-canal  to  connect  the  waters  of  Green  Bay  with  the  waters  of  Lake 
Michigan,  200,000  acres  of  public  lands,  to  be  selected  in  subdivisions,  agreeably  to 
the  United  States  survey,  by  an  asent  or  agent*  appointed  by  the  governor  of  said 
state,  subject  to  the  approval  of  tne  Secretary  of  the  Interior,  from  lands  subject  to 
private  entry :  Provided,  That  said  selections  shall  all  be  made  from  alternate  and 
odd-numbered  sections  of  land  nearest  the  location  of  said  harbor  and  canal  in  said 
State  not  otherwise  appropriated,  and  not  from  lands  designated  by  the  United  States 
as  ''mineral "  before  the  passage  of  this  act,  nor  from  lands  to  which  the  rightt*  of 
pre-emption  or  homestead  have  attached. 

Sec.  2.  And  be  it  further  enacted.  That  the  said  lands  !iereby  granted  shall  be  subject 
to  the  disposal  of  the  legislature  of  said  State,  or,  if  the  legislature  thereof  shaU  not 
be  in  session  or  shall  adjourn  within  ten  days  after  the  passage  and  approval  of  this 
act,  then  said  lands  shall  be  subject  to  the  disposal  of  the  governor  and  board  of  com- 
missioners* of  school,  university,  and  swamp  lands  of  said  State,  for  the  purpose 
aforesaid  and  for  no  other ;  and  the  said  canal  shall  be  and  remain  a  public  highway 
for  the  use  of  the  Government  of  the  United  States,  free  from  toll  or  charge  upon  the 
vessels  employed  by  said  Government  in  the  transportation  of  any  property  or  trooi>8 
of  the  United  States. 

Sec.  3.  And  he  it  further  enacted,  That  before  it  shall  be  competent  for  said  State  to  dis- 

gose  of  any  of  said  lands,  to  be  selected  as  aforesaid,  the  plan  of  said  breakwater  and 
arbor  and  the  route  of  said  canal  shall  be  established,  and  a  plat  or  plats  thereof 
shall  be  tiled  in  the  office  of  the  War  Department,  and  a  duplicate  thereof  filed  in  the 
office  of  the  Commissioner  of  the  General  Land  Office. 

Sec.  4.  And  he  it  further  enacted,  That  if  the  said  breakwater,  harbor,  and  canal 
shall  not  be  completed  within  three  years  from  the  passage  of  this  act,  the  lands 
hereby  granted  and  remaining  unsold  shall  revert  to  the  United  States. 

Skc.  5.  And  he  ii  further  enacted,  That  the  legislature  of  said  State  shall  cause  to  be 
kept  an  accurate  account  of  the  sales  and  net  proceeds  of  the  lands  hereby  granted, 
and  of  all  expenditures  in  the  construction,  repairs,  and  operating  of  said  canal,  and 
of  the  earnings  thereof,  and  shall  return  a  statement  of 'the  sanie  annually  to  the 
Secretary  of  the  Interior.  And  whenever  said  State  shall  be  fully  reimbursed  for  all 
advances  made  for  the  construction,  repairs,  and  operating  of  said  canal,  with  legal  in- 
terest on  all  advances  until  the  reimbursement  of  the  same,  or  upon  payment  by  the 
United  States  of  any  balance  of  such  advances  over  such  receipts  from  said  lands  and 
canal,  with  such  interest,  the  said  State  shall  be  allowed  to  tax  for  the  use  of  said 

*  The  board  of  commissioners  for  the  sale  of  school,  univerFity,  and  swamp  lands 
was  composed  by  State  law  of  the  secretary  of  state,  the  treasurer,  and  the  attorney- 
general. 
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canal  only  such  tolb  as  shall  be  sufficient  to  pay  till  necessary  expenses  for  the  care 
charge,  and  repair  of  the  same. 

8ec.  6.  And  he  it  further  enacted,  That  said  sbip-canal  shall  be  at  least  100  feet  in 
width,  with  a  depth  of  water  not  less  than  13  feet. 

Approved  April  10,  I8&t^. 

By  a  State  act  published  March  10, 1868,  nearly  two  years  later  than 
the  act  of  Congress,  this  grant,  with  all  the  restrictions  and  upon  the 
terms  and  conditions  contained  in  said  act  of  Congress,  was  accepted 
by  the  State  of  Wisconsin,  and  transferred,  subject  to  the  conditions, 
restrictions,  and  obligations  of  the  act  of  Congress,  to  a  construction 
company,  called  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 
Harbor  Company,  which  was  organized,  as  the  act  says,  in  the  city  of 
Milwaukee,  on  the  4th  day  of  October,  1866,  in  accordance  with  the 
State  law  of  1864.    (Exhibit  D.) 

The  State  act  of  1868  is  as  follows : 

TJte  people  of  the  State  of  Wieconein,  represented  in  eenate  and  awemblyt  do  enact  aa  follows : 

Srction  1.  That  the  lauds,  franchises,  rights,  powers,  and  privileges  granted  to 
and  conferred  upon  the  State  of  Wisconsin  by  au  act  of  Congress  approved  April  10, 
lHt6,  '*  granting  to  the  State  of  Wisconsin  a  donation  of  public  lands  to  aidJn  the  con- 
struction of  a  breakwater,  and  harbor,  and  ship-canal  at  the  bead  of  Sturgeou  Bay,  in 
the  county  of  Door,  in  said  State,  to  connect  the  waters  of  Green  Bay  with  Lake 
Michigan,  in  said  State,''  be,  and  the  same  are  hereby,  accepted  with  the  restrictions, 
and  upon  the  terms  and  conditions  contained  in  said  act  orCongress. 

Sec.  2.  For  the  purpose  (of)  carrying  out  the  objects  of  said  act  the  said  lands  are 
hereby  granted  and  conferred  u)}on  the  Sturgeon  Ba^  and  Lake  Michigan  Ship-Canal 
and  Harbor  Company,  a  company  organized  in  the  city  of  Milwaukee,  on  the  4th  day 
of  October,  1866,  under  and  by  virtue  of  chapter  365  of  the  laws  of  Wisconsin  of  1864, 
approved' Aprd  24, 1864,  subject  to  all  the  conditions,  restrictions,  and  obligations 
herein  mentioned. 

Sec.  3.  It  shall  be  the  duty  of  said  ship-canal  company  to  appoint  an  engineer,  who 
shall  proceed  to  survey,  lay  out,  and  establish  the  route  of  said  canal,  and  determine 
the  termination  thereof,  and  also  prepare  a  plan  for  the  construction  of  said  canal  in 
conformity  with  the  provisions  of  the  said  act  of  Congress,  and  make  a  diagram 
thereof,  to  be  approved  by  the  governor,  and  when  approved  by  him  the  same  shall 
be  filed  in  the  office  of  the  secretary  of  state. 

Sec  4.  It  shall  be  the  duty  of  the  said  company,  after  having  made  and  filed  such 
survey  and  plan  of  said  canal,. to  proceed  without  unnecessary  delay  and  construct 
the  same  in  conformity  therewith:  Provided^  That  as  the  work  on  said  caoal  pro- 
gresses, the  company  may  notify  the  governor  that  ono-fourth  or  one-half  or  three- 
fourths  of  said  work  has  been  done,  respectively,  when  upon  receiving  such  notifica- 
tion, the  governor  sliuU  appoint  an  agent  to  inspect  the  same,  and  if  said  governor  is 
satisfied  that  so  much  of  said  work  has  been  done  in  accordance  with  the  require- 
ments of  this  act  and  of  the  act  of  Congress  aforesaid,  then  the  said  governor  shall 
certify  the  same  to  said  company  and  deposit  a  copy  thereof  in  the  ofiico  of  the 
secretary  of  state,  and  in  said  certificate  shall  determine  the  proportion  of  said 
lands  the  said  company  has  become  entitled  to  in  consideration  of  said  work  so  done 
and  approved  by  said  governor,  and  when  the  governor  shall  make  and  file  such 
certificate  the  commissioners  of  schools  and  university  lands  shall  convey  by  pat- 
ent to  the  said  company  said  proportions  of  said  lands,  respectively,  as  selected  by 
said  company,  and  said  company  may  proceed  to  sell  and  convey  the  same ;  and 
when  the  sftid  company  shall  have  completed  the  said  canal  in  pursuance  of  the  act 
of  Congress  and  in  conformity  with  said  survey  and  plan  it  shall  bo  the  duty  of  the 
company's  engineer  to  certify  the  same  to  the  governor,  whereupon  it  shall  bo  the 
duty  of  the  governor  to  inspect  the  said  work  in  person  or  to  appoint  one  or  more 
agents  to  inspect  the  same  and  determine  whether  the  said  canal  is  constructed  as 
re<iuired  by  this  act.  And  whenever  the  said  governor  shall  determine  that  the  said 
canal  has  been  constructed  bv  the  said  company  as  required  by  said  act  of  Congress, 
and  in  conformity  with  the  plan  aforesaid,  he  shall  certify  the  same  to  said  company 
and  deposit  a  copy  thereof  in  the  office  of  the  secretary  of  state,  and  which  certifi- 
cate, as  well  as  any  certified  copy  thereof  or  of  any  other  certificates  mentioned  in 
this  act  under  the  seal  of  the  State,  shall  be  evidence  of  the  facts  therein  set  forth. 
And  when  the  governor  shall  make  and  Ale  with  the  secretary  of  state  such  certificate 
and  deliver  a  copy  of  the  same  to  the  said  company,  the  remainder  of  the  said  lands 
sliall  be  patented  by  the  commissioners  of  scnool  and  university  lands  to  the  said 
company^  which  shall  stsind  seized  and  posseaaed  of  all  said  lauds  as  fnlly  as  the  State 
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can  convey  the  Bame,  and  free  from  any  tax  for  the  term  of  ten  years,  if  so  long  held 
by  the  said  company,  and  the  eaid  company  shall  use  all  dne  diligence  in  dispoatng  of 
said  lands  at  a  fair  and  equitable  price,  and  they  shall  not  be  held  by  the  said  com- 
pany for  speculation,  and  when  sold  by  said  company  they  sball  bo  subject  to  taxa- 
tion: Provided^  That  previous  to  the  issue  of  a  patent  therefor  or  for  any  of  said 
lands,  said  company  shall  reimburse  the  State  for  all  ei^penses  incurred  on  acoonnt  of 
the  same. 

Sec.  5.  All  expenses  incurred  under  and  by  virtue  of  this  act,  and  of  the  act  of 
Conjcress  aforesaid,  shall  be  paid  by  the  company,  and  the  State  shall  not  in  anywise 
be  bolden  therefor. 

Sec.  6.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  5,  18()fc. 

The  canal  compaDy  was  incorporated,  it  is  said,  to  comply  with  sec* 
tion  10,  Article  VIII,  of  the  constitution  of  the  State  of  Wisconsin, 
which  reads  as  follows: 

The  state  shall  never  contract  any  debt  for  works  of  internal  improvement,  or  be 
a  party  iii  carrying:  on  such  works,  but  whenever  fl:rant«  of  land  or  other  property 
shall  have  been  made  to  the  State,  enpecially  dedicated  by  the  grant  to  particular 
works  of  internal  improvement,  tbe  State  may  carry  on  such  particular  works,  and 
sball  devot«  thereto  the  avails  of  sucb  grants,  and  may  pledge  or  appropriate  the 
revenues  derived  from  such  works  in  aid  of  their  completion. 

It  was  decided,  on  January  4,  1800(10  Wis.,  195),  in  the  case  of 
Bushnell  vs  Beloit,  nuder  this  section,  that — 

The  State  legislation  may  authorize  that  to  be  done  by  another  which  the  State  can 
not  itself  do  by  reason  of  a  prohibition  in  tbe  constitution.  This  principle  is  basc^ 
upon  the  unrestricted  power  in  the  legislature  to  create  corporations  or  allow  indi- 
viduals to  do  acts  inhibited  to  the  State  to  engage  in. 

By  the  acceptance  of  the  grant  of  public  land  from  the  Government 
for  the  specific  pnrpose  of  aiding  in  the  construction  of  the  proposed 
canal  and  breakwater  the  State  of  Wisconsin  accepted  a  trust,  as  the 
Board  believes,  which  it  was  under  obligation  to  see  faithfully  executed 
in  furtherance  of  the  particular  work  mentioned  in  the  grant.  And  it 
does  not  appear  that  there  is  anything  in  its  constitution  or  laws  to  have 
prevented  the  State  from  accepting  the  lands,  selling  them  according  to 
State  laws,  and  applying  the  proceeds  of  the  sale  to  the  construction  of 
the  canal,  though  it  may  have  been  more  convenient  to  incorporate  a 
special  company  to  relieve  the  State  from  the  trouble  and  care  incident 
to  such  an  enterprise. 

The  first  paragraph  of  section  2  and  the  last  paragraph  of  section  5, 
act  of  Congress,  April  10, 1866,  seem  to  indicate  that  Congress  expected 
that  the  State  would  assume  the  duty  of  selling  the  lands,  and  apply 
the  proceeds  in  the  execution  of  the  work. 

The  question  here  arises  whether  the  canal  company,  on  its  incorpo- 
ration, became  simply  the  agent  of  the  State,  and  when  its  work  was 
completed  naturally  passed  out  of  existence,  and  the  canal  improve- 
ments should  not  have  become  the  property  of  the  Staite,  witii  such  in- 
cumbrance attached  as  the  construction  property  entailed. 

If  the  company  had  not  been  reimbursed  tor  its  legitimate  outlays,  at 
the  time  of  completion  of  the  canal,  it  was  the  duty  of  the  State  to  audit 
the  accounts,  inclusive  of  the  sales  of  the  lands  granted  for  construction, 
and  to  make  an  equitable  adjustment  with  the  company. 

The  act  of  Congress,  April  10, 1866,  required  the  canal  to  be  con- 
structed within  three  years  from  the  passage  of  the  act,  otherwise  the 
lands  so  granted  would  revert  to  the  public  domain.  On  the  expira- 
tion of  this  limit,  April  10, 1869,  no  work  of  construction  of  any  kind 
had  been  done  by  the  canal  company. 

On  the  first  of  March,  1872,  the  United  States  grant  was  revived,  and 
its  provision^  were  extended  by  Congress  to  April  10,  1874,  and  in  ac- 
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cordance  therewith  work  was  begau  July  9,1872 ;  baton  the  expiration 
of  the  limit  of  the  extended  grant,  the  first  quarter  of  the  canal  had  not 
been  completed,  nor  had  any  patent  for  any  portion  of  the  laud  been 
issued.  The  canal  company  suspended  operations  from  1874  to  1877 ; 
in  the  latter  year  work  was  resumed,  and  prosecuted  to  completion  in 
November,  1»81.  The  certificate  of  the  governor  on  tlie  completion  of 
the  canal  was  dated  December  5,1881,  or  seven  years  and  ei^bt  months 
after  the  expiration  of  the  time  as  extended  by  Gougressioual  act,  and 
fifteen  years  and  eight  months  after  the  passage  of  the  original  act  of 
Congress,  April  10, 1866. 

The  lands  constituting  the  Government  grant  were  patented  to  the 
canal  company  by  the  State  authorities  in  four  sections,  one  section  at 
a  time,  on  acceptance  by  the  State  of  each  one-fourth  completed  sec- 
tion of  the  canal. 

The  canal,  when  declared  completed  by  the  State,  December  5, 188 1, 
was  7,400  fe^t  long,  100  feet  wide  at  the  water's  surface,  and  from  IL 
to  13  feet  deep,  estimated  from  the  plane  of  low  water  of  1847.  The  3,200 
feet  adjacent  to  Lake  Michigan  were  revetted  on  both  sides  with  sheet- 
piling  5  the  next  ^00  feet  to  the  westward  were  protected  on  both  sides 
with  brush  and  a  few  piles,  and  the  remaining  3,300  feet  adjacent  to 
Sturgeon  Bay  were  left  without  any  kind  of  protection. 

From  the  western  end  of  the  canal,  for  a  distance  of  6,100  feet  into 
Sturgeon  Bay^  a  channel  had  been  excavated  of  a  width  and  depth 
equal  to  that  in  the  canal;  and  in  Lake  Michigan,  north  and  south  of 
the  canal  entrance,  the  shore  line  had  been  protected  by  a  few  hundred 
feet  of  timber  work,  filled  with  stone,  to  prevent  deterioration  of  the 
canal  entrance. 

The  canal  company  did  no  work  towards  the  construction  of  the 
"breakwater  and  harbor"  mentioned  in  the  original  act  of  Congress 
making  a  donation  of  public  lands  by  which  the  canal  construction  was 
executed.  All  the  improvements  in  Lake  Michigan  at  the  canal  en- 
trance, except  a  small  amount  of  dredging  by  the  canal  company  to 
8ecure  13  feet  depth  on  the  approach  to  the  canal,  was  done  by  the 
Government.  These  governmental  improvements  were  begun  in  1873, 
under  an  act  approved  March  3,  1873,  which  appropriated  J40,000  for 
a  *'  harbor  of  refuge  at  Lake  Michigan  entrance  to  the  canal."  This  act 
and  those  passed  subsequently  have  relieved  the  State  of  Wisconsin 
of  the  obligation  imposed  by  the  original  act  of  building  ^^  the  break- 
water and  harbor"  in  Lake  Michigan.  The  estimated  cost  of  the  so- 
called  harbor  of  refuge  was  $180,000,  of  which  sum  $160,000  have  been 
appropriated  and  expended  to  date.    • 

So  far  as  built,  the  works  constituting  the  protection  to  this  cajial 
entrance  consist  of  two  oblique  piers  of  pile-work,  filled  with  stone, 
starting  from  the  shore-line  350  feet  north  and  south  of  the  entrance, 
and  converging  towards  each  other  at  a  distance  outwards  of  1,100  feet, 
so  as  to  leave  an  opening  between  their  outer  ends  of  235  feet  in  the 
clear.  The  space  inclosed  by  the  piers  measures  about  14  acres,  and 
has  been  dredged  by  the  Government  to  afford  12  to  13  feet  at  low 
water.  The  harbor  of  refuge,  so  called,  is  a  harbor  in  name  onlj^  but 
does  serve  to  protect  the  canal  entrance.  When  the  seas  are  rough  ves- 
sels can  not  anchor  there,  and  must  pass  through  the  canal  to  a  harbor 
of  refuge  in  Sturgeon  Bay.  The  narrow  width  of  the  canal  forbids  its 
use  at  such  times  for  the  accommodation  of  vessels.    All  must.go  inside. 

To  pro\ide  in  Lake  Michigan  a  secure  entrance  to  the  canal  and  pas- 
sage thence  to  Sturgeon  Bay,  works  wust  be  built  (and  channel  e^ca- 
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vated  to  18  feet  depth)  exterior  to  existing  works,  at  a  probable  cost  of 
$700,000  to  $1 ,000,000. 

The  nature  and  location  of  such  works  have  not  been  studied  in  de- 
tail for  want  of  the  information  to  be  derived  from  further  surveys  and 
observations. 

The  above  sum  is  so  large  that  it  seems  proper  to  state  it  in  this  con- 
nection for  the  information  of  Congress  when  considering  the  expedi- 
ency of  the  Government's  assuming  control  of  the  canal  and  its  future 
improvement. 

An  examination,  section  by  section,  of  the  original  act  of  Congress 
approved  April  10, 1866,  will  show  how  the  State  of  Wisconsin  has  per- 
formed its  trust  toward  the  Government,  and  how  the  canal  company 
has  carried  out  its  obligation  to  the  State. 

Seetum  1. — ^A  land  map,  containing  the  location  of  the  selected  lands, 
was  presented  for  the  examination  of  the  Board  by  the  canal  company, 
which  indicated  that  all  the  lands  lay  within  a  circle  having  its  center 
at  canal  entrance  on  Sturgeon  Bay,  and  described  with  a  radius  of  50 
miles.  Some  of  the  lands  were  noted  in  isolated  quarter-sections,  while 
others  were  in  large  bodies,  more  or  less  widely  separated.  It  would 
have  been  impmcticable  now  to  test  the  accuracy  of  the  selections. 

Section  2. — The  action  taken  by  the  State  of  Wisconsin  on  the  act  of 
Congress,  April  10, 1866,  was  delayed  for  nearly  two  years  after  the 
passage  of  the  act,  and  was  then  legislative.  The  provisions  of  this 
section  appear  to  have  been  complied  with. 

Section  3. — This  section  was  only  partially  complied  with.  On  May 
2, 1867,  a  map  showing  <<  route  of  said  canal  and  the  plans  of  the  break- 
water and  harbor"  was  filed,  with  letter  from  the  governor,  April  29, 
1867,  in  the  office  of  the  Commissioner  of  the  General  Land  Office.  On 
March  10, 1873,  a  second  map,  in  lieu  of  the  one  approved  and  filed  in 
1867,  was  filed,  showing  ^Hbe  plans  of  the  piers  for  the  harbor  and  the 
route  of  the  canal"  (Exhibit  X,  Map  A).  The  first  map  tiled  gave  draw- 
ings and  specifications  for  a  canal  100  feet  wide  at  the  bottom,  with  re- 
vetted banks  throughout  and  a  harbor  in  Lake  Michigan,  while  the 
second  map  showed  only  the  route  of  the  proposed  canal  and  a  new  form 
of  protection  of  canal  entrance,  and  omitted  to  give  any  details  of  con- 
struction (Exhibit  X,  Map  B). 

Section  4. — It  has  already  been  stated  how  this  section  has  been  ig- 
nored. Notwithstanding  the  act  of  Congress  required  the  canal  to  be 
completed  within  three  years  after  the  passage  of  the  act  under  penalt^^ 
of  a  reversion  to  the  United  States  of  the  lands  unsold,  the  canal  com- 
pany did  not  commence  operations  till  six  years  thereafter.  In  the 
mean  while,  however,  the  limit  Of  completion  had  been  extended  by 
Congress  to  April  10,  1874.  When  this  last  date  was  reached  the  canal 
company  had  not  completed  one-fourth  of  the  construction,  and  there- 
fore had  not  become  entitled  to  any  land  under  the  State  act  of  accept- 
ance of  the  grant,  and  no  patent  had  been  issued. 

Congress  passed  no  subsequent  law  extending  the  grant,  though  a.me- 
morial  (Exhibit  I),  dated  February  6, 1877,  was  sent  to  Congress  by  the 
legislature  of  the  State  of  Wisconsin,  asking  for  an  extension  of  three 
years  and  for  an  appropriation  of  $100,000  in  money. 

This  memorial  says  that — 

Owing  to  the  depreciation  of  said  ^rant  in  consequence  of  the  destructive  fire  of 
1871,  which  destroyed  much  of  the  timber  thereoU;  *  •  •  the  company  has  been 
unable  to  raise  means  to  prosecute  the  work. 

Attention  is  invited  to  the  fact  that  the  appraisal  of  the  grant  by  a 
commission,  of  which  the  president  of  the  canal  company  was  a  mem- 
ber^  was  made  in  August,  1874,  threeyears  after  the  said  Are  (Exhibit  F). 
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It  is  now  stated  by  the  canal  company  that  no  further  effort  was 
made  for  the  extension  of  the  land-grant  act,  as  the  circuit  court  of 
Minnesota  had  decided  in  the  case  of  Saint  Croix  Eailroad  grant  (Dil- 
lon's C.  0.  Kep.  Dist.  Minn.,  1872,  p.  398),  that- 
Such  lands  do  not,  ip8of<U!to,  revert  to  the  United  States  by  mere  failure  to  build 
the  ifoad  (railroad  grant)  within  the  period  prescribed  in  the  act  of  Congress;  to 
effect  the  forfeiture,  some  act  on  the  part  of  the  General  Government  evincing  an  in- 
tention to  take  advantage  of  such  failure  is  essential. 

Here  arises  a  question  of  law  which  the  Board  does  not  feel  compe- 
tent to  decide  upon,  and  therefore  limits  itself  to  a  simple  statement  of 
the  facts. 

Section  5, — ^This  section  was  not  complied  with  ( Exhibit  A ).  From  the 
very  nature  of  the  grant  of  land  which  was  made  to  aid  in  the  construc- 
tion of  the  canal,  the  payment  of  money  by  the  Government  on  assum- 
ing charge  of  the  canal,  to  the  State  in  reimbursement  with  legal  inter- 
est for  alleged  advances  by  the  State  in  excess  of  net  receipts  from  land 
sales,  presupposes  that  the  State  has  carefully  audited  the  accounts  for 
sales  of  lands  and  for  construction,  and  approved  them  as  well  as  the 
methods  pursued  by  the  canal  company  in  either  particular.  The  State 
did  not,  in  tact,  audit  any  account  either  of  construction  or  sale  of  land 

This  subject  will  be  further  considered  under  the  head  of  ^' cost  of  con- 
struction.'^ 

Section  6. — ^This  section  was  not  complied  with,  for  its  provisions  re- 
quire that  the  said  ship-canal  should  be  100  feet  wide,  and  not  less  than 
13  feet  deep.  The  phraseology  of  the  section  might,  on  first  reading, 
appear  somewhat  vague,  but  the  obscurity  disappears  when  it  is  care- 
fully examined  with  reference  to  the  requirements  of  a  navigable  width 
for  a  shjp-canal. 

The  Interpretation  given  to  it  by  Maj.  D.  .0.  Houston,  Corps  of  En- 
gineers (Report  Chief  of  Engineers,  1872,  page  171),  namely,  that  the 
required  width  should  be  measured  on  the  canal  bottom^  should  be  kept 
in  mind  when  considering  the  State  decision  which  defined  the  dimen- 
sions for  the  canal. 

The  river  and  harbor  act  approved  March  3,  1871,  contained  pro- 
vision for  a 

Survey  for  a  ship-canal  from  the  head  of  Sturgeon  Bay,  Wisconsin,  on  the  line  now 
opened  across  the  Portage  through  the  timber  to  the  shore  of  Lake  Michigan,  with 
estimates  for  constructing  the  same  100  feet  wide  and  13  feet  deep. 

It  will  be  observed  that  this  act  was  paseed  over  one  year  before  the 
Sturgeon  Bay  and  Lake  Michigan  Canal  Company  began  work  under 
the  State  act  of  1868  accepting  the  Government  land  grant.  It  is  not 
known  under  what  influences  the  direction  of  this  survey  to  be  made  by 
the  United  States  was  incorporated  in  the  law,  but  the  effect  was  to  re- 
lieve the  canal  company  of  the  expenses  of  a  detailed  survey,  the  prepa- 
riitiou  of  the  necessary  charts,  and  the  formation  of  the  estimates  for 
the  cost  of  the  canal  construction.  The  survey  was  maile  during  the 
summer  of  1871,  under  the  direction  of  Ms^jor  Houston,  Corps  of  Engi- 
neers, who  says  in  his  report  ^Report  Chief  of  Engineers,  1872,  page 
171),  that  '^  the  proposed  canal,  for  which  estimates  are  submitted,  is 
100  feet  wide  at  the  bottom,  and  13  feet  deep." 

The  language  of  the  act  of  April  10, 1860,  is  identical  with  that  of 
March  13, 1871,  in  regard  to  the  dimensions  of  the  canal,  and  Major 
Houston  interprets  the  language,  referring  to  width,  to  mean  100  feet 
wide  at  the  bottom.  No  exception  seems  to  have  been  taken  to  this  in- 
terpretation by  any  one  in  authority. 
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The  line  of  the  canal  route  recommended  by  Major  Ilouston  was  prac- 
tically adopted  by  the  State,  but  the  majority  of  the  committee  on  State 
affairs,  Wisconsin  legislature,  under  date  February  21,  1879  (Report 
Chief  of  Engineers,  1879,  Part  II,  page  1496,  Exhibit  H),  report  that  the 
canal  company  did  not  adopt  the  Government  plans  and  specifications, 
but  others  which  provided  for  a  canal  100  feet  wide  at  the  water^a  sur- 
face and  13  feet  deep.  The  reason  given  for  this  change  was  that  tbe 
State  had  been  disappointed  in  securing  an  additional  land  grant  from 
the  Government. 

The  change  was  therefore  dictated  by  economy,  at  the  expense  of 
canal  efficiency.  The  canal  as  eventually  completed  was  neither  100 
feet  wide  at  the  bottom  nor  13  feet  deep  throughout. 

The  canal  company  was  not  in  ignorance  of  the  Government  plans 
and  specifications,  for  its  chief  engineer,  who  had  charge  of  all  the  work 
done  on  the  canal,  from  the  beginning  to  the  end,  was  Mr.  William  T. 
Casgrain,  who  had  made  in  1871,  under  the  direction  of  Maj.  D.  C.  lions- 
ton,  the  first  detailed  survey  across  the  isthmus,  by  which  was  deter- 
mined the  most  feasible  route  for  the  canal,  and  had  prepared  the  esti- 
mates for  the  cost  of  construction. 

COST  OF  THE  CANAL   CONSTRUCTION. 

The  sturgeon  Bay  Canal  is  an  open  cut,  without  locks  or  gates,  and 
the  unstable  banks  are  revetted  for  only  a  part  of  the  canal  length.  The 
canal  company  has  no  visible  i)roperty  there  except  the  canal  itself. 
The  original  acts  of  the  State  of  Wisconsin,  March  10, 1868,  and  suc- 
ceeding acts  on  the  same  subject,  constituted,  and  in  effect  recognized, 
a  contract  with  the  canal  company  to  do  for  th^  State  a  certain  specified 
work  for  the  consideration  mentioned  in  the  original  act,  viz,  the  grant 
of  200,000  acres  of  public  lands. 

The  cost  of  the  cauiil  construction  was  made  the  subject  of  an  exam- 
ination by  a  Board  of  Engineers,  constituted  by  Special  Orders,  No.  51, 
Headquarters  Corps  of  Engineers,  Washington,  D.  C,  June  G,  1882,  in 
obedience  to  a  resolution  of  the  Senate  of  tbe  United  States,  March  9, 
1882.  We  respectfully  invite  attention  to  the  report  of  that  Board,  with 
its  accompanying  papers  (Report  of  Chief  of  Engineers,  1883,  Part  II, 
page  1657,  Exhibit  A). 

It  is  learned  therefrom,  on  the  statementof  thegovernor,  that  the  legis- 
lature of  the  State  of  Wisconsin  had  failed  to  comply  with  section  5  of 
act  of  Congress  of  186G,  which  required  that  the  said  "  legislature  should 
cause  to  be  kept  an  accurate  account  of  the  sales  and  net  proceeds  of 
the  lands"  granted  by  the  said  act,  and  of  "  all  the  expenditures  in  the 
construction,  repairs,  and  operating  of  said  canal,  and  of  the  earnings 
thereof,  and  shall  return  a  statementof  the  same  annually  to  the  Secre- 
tary of  the  Interior." 

The  details  of  the  sale  of  the  lands  and  the  construction  of  the  canal 
were  imposed  entirely  upon  the  Sturgeon  Bay  Canal  Company,  and 
they  alone  possessed  the  records  relating  to  the  net  proceeds  of  the 
lands  and  the  cost  of  construction  of  the  canal. 

The  information  which  the  present  Board  has  received  in  regard  to 
the  canal  excavations  has  been  derived  from  written  statements  from 
the  canal  company.  Independent  computations  have  also  been  based 
on  the  original  survey  of  1871  and  on  two  subsequent  surveys,  one 
made  by  direction  of  the  Board  of  United  States  Engineers  in  1882,  and 
the  othrr  under  the  direction  of  this  Board  in  September,  18SC. 

The  low- water  reference  for  the  year  1847  was  adopted  in  the  prepara- 
tion of  the  charts  of  the  three  surveys^  so  that  the  computations  for  tbe 
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excavations  required  along  the  line  of  the  canal  and  in  the  bay  could 
be  easily  made  for  comparison. 
The  following  are  the  results  obtained : 

ESTIMATE  OF  EXCAVATIONS  REQUIRED  TO  MAKK  A  CANAL  100  FEET  WIDE  AT  BOT- 
TOM AND  13  FEKT  DEEP,  REVETTBD  THROUGHOUT,  AFFORDING  APPROACHES  OF 
EQUAL  WIDTH  AND  DEPTH  FROM  BAY  AND  LAKE. 

1871.  Survey  by  Maj.  D.  C.  Houston,  Corps  of  Engioeera: 

Exc^vatioDB,  wet  and  dry,  in  situ cubic  yards . .      895, 000 

ESTIMATES  OF  THE  EXCAVATIONS  REQUIRED  TO  BE  MADE  TO  GIVE  THE  CANAL  AS 
IT  EXISTED  IN  1882  AND  1886,  BASED  ON  SURVEYS  MADE  IN  THOSE  YEARS,  RE- 
SPECTIVELY,  BY  DIRECTION  OF  THE  BOARD  OF  ENGINEERS. 

1882.  Survey  by  Maj.  H.  M.  Robert,  Corps  of  Engineers : 

Excavations,  wet  and  dry,  in  situ cubic  yards . .  1, 039, 000 

1886.  Survey  by  Capt.  C.  E.  L.  B.  Davis,  Corps  of  Engineers : 

Excavations,  wet  and  dry,  in  situ cubic  yards.     1, 064, 441 

The  canal  company  chiinis  that  in  excavating  a  canal  100  feet  wide 
at  tbe  water-surface  and  13  feet  deep,  only  partially  revetted,  the  ex- 
cavation equaled  1,147,024  cubic  yards. 

It  is  here  noted  that  the  number  of  cubic  yards  paid  for  by  the  com- 
pany exceeds  the  atnount  of  the  estimates  for  the  work,  and  in  this  con- 
nection several  circumstances  are  to  be  mentioned.  Tbe  canal  as  exca- 
vated was  smaller  than  as  estimated  for.  Tbe  official  inspector,  Mr. 
Nadei ,  reported  to  the  governor  of  Wisconsin  (Exhibit  P)  that  in  one 
portion  of  the  work  the  excavation  was  not  well  managed.  The  great 
fire  in  Chicago  destroyed  most  of  the  Government  records,  and  some  of 
the  estimates  are  prepared  from  incomplete  data.  These  attempts  at 
explanation  of  discrepancies  are  made  in  fairness  to  all  concerned. 

The  written  certified  statement  furnished  by  the  canal  company  (Ex 
hibit  A)  shows  that  the  disbursements,  which  might  have  been  legiti- 
mately charged  against  continuous  canal  construction  account  to  Oc- 
tober 10, 1882,  were  $342,762.99;  but  this  amount  includes  $30,510.61 
for  overseeing  and  incidental  expenses,  chief  engineer,  from  May  5, 

1872,  to  December  3,  1881,  calculated  without  rebate  for  the  three 
years,  1874-1877,  during  which  work  was  suspended,  when  in  the  opin- 
ion of  the  Board  all  expenses  should  have  been  stopped.  The  means  pro- 
vided for  the  work  amounted  to  $406,335.51,  including  the  net  proceeds 
arising  from  the  sale  of  the  Government  land  grant,  amounting,  by  the 
company's  statement  (Exhibit  A),  to  $344,687.17  (after  deducting  the 
expenses  of  the  land  department,  $33,278.05) ;  the  insignificant  sub- 
scription to  the  capital  stock  of  the  canal  company  amounting  to  $2,665, 
and  the  sum  of  $58,983.34  temporarily  loaned,  1872  and  1873,  by  the 
stockholders  to  the  company. 

The  company  borrowed  in  1870  from  the  Third  National  Bank,  New 
York  City,  $41,500,  but  this  sr.  .i  was  repaid,  with  interest,.  August  22, 
1878,  out  ef  sales  from  lands,  ai:«!  siiould  not  enter  the  expense  account. 

The  year  1874  was  the  criti<:il  period  i:i  the  experience  of  the  com- 
pany. It  had  received  in  Sept.'fiihn, J  pit**  t  for  32,347  acres  of  fine  tim- 
ber land,  but  the  financial  d'  -:  p- '»  ♦»• .  ;  t  •  n.^hout  the  country  gave  a 
poor  demand  for  it,  and  it  ^  ^  ".::,mi  j  <  icable,  owing  to  the  strin- 
gency of  the  money  :  :  nke  to  nnso  riion  '>\  ;nortgages.  The  result 
was  that  the  company  s.ueuded  work  '1  l^  77,  during  which  year 
sales  were  made,  after  public  advertisemi  'it,  by  auction  or  otherwise, 
and  the  sum  of  $96,922.67  was  realized,  including  $4,977.51  from  tres- 
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passes  upou  laud  grant.    The  company  was  thus  enabled  to  liquidate 
all  outstanding  liabilities  and  to  resume  work  under  favorable  auspices. 

The  sales  of  the  succeeding  laud  patents,  notwithstanding  the  low 
prices  at  which  the  last  70,0(K)  acres  were  disposed  of,  made  ample  pro- 
vision for  carrying  the  work  to  completion  without  the  necessity  for  fur- 
ther loans  from  the  stockholders. 

In  the  company's  account  (Exhibit  A)  it  will  be  noticed  that  these 
loans,  which  aggregated  $38,983.34,  were  capitalized  into  stock  at  par 
September  10,  1873,  and  10  per  cent,  compound  interest  compute<l 
thereon  to  December  1, 1882,  by  which  the  original  sum  of  $58,983.34 
was  swollen  to  $140,383.68. 

The  time  actually  consumed  in  work  was  about  six  years,  but  it  was 
not  continuous,  and  the  methods  pursued  made  the  expenses  unneces- 
sarily large.  The  work  was  done  at  irregular  intervals  during  nine 
years  or  more  with  the  evident  determination  of  the  canal  company 
that  the  proceeds  from  the  sales  of  the  land  grant  should  provide  the 
working  capital,  and  that  assessments  upon  the  stockholders  should  be 
made  only  when  such  advances  became  absolutely  essential  to  hasten 
to  completion  an  additional  one-fourth  part  of  the  canal  excavation  for 
the  procurement  of  an  additional  patent  of  land. 

This  method  of  doing  work  involved  a  hasty  and  injudicious  sale  of 
the  land  ;  it  relieved  the  company  from  using  the  private  money  of  the 
stockholders,  but  at  the  same  time  reduced  its  ultimate  assets,  and  be- 
sides prolonging  the  work  gave  rise  to  unnecessary  expenditures  for 
salaries,  of&ce  expenses,  etc. 

The  long  delay  in  constructing  the  canal,  and  the  apparent  indiflfer- 
ence  of  the  public  to  the  matter  at  the  present  time,  lead  the  Board  to 
think  that  the  importance  of  this  port  to  the  general  commercial  inter- 
ests of  that  section  have  not  been  as  great  as  have  been  sometimes  rep- 
resented, and  that  there  was  a  speculative  interest  in  the  land  grant 
which  had  no  connection  with  commerce. 

The  land  was  sold  by  the  canal  company.  Before  any  sales  were  made 
the  land  was  appraised  by  intelligent  commissioners,  one  of  whom  is 
now  president  of  the  company.  The  amount  of  the  appraisal  was  nearly 
$600,000.  The  net  proceeds  of  sales  were  less  than  $350,000.  Whether 
a  greater  sum  would  have  been  realized  had  the  lands  been  sold  directly 
by  the  United  States  or  by  the  State  of  Wisconsin  can  not  be  known. 
It  is  believed,  however,  that  it  would  have  been  very  much  better  had 
that  method  of  sale  been  adopted  and  nothing  done  on  the  work  upon 
the  canal  until  a  sufficient  sum  should  thus  have  been  obtained  for  be- 
ginning and  probably  completing  the  canal ;  and  there  would  have  been 
no  such  lien  on  the  canal  as  is  now  presented,  which  consists  of  ad- 
vances by  members  of  the  company,  with  interest  heavily  compounded 
thereon. 

The  first  two  patents  of  land  issued  to  the  company  called  for  100,000 
acres,  or  one-half  the  grant,  at  an  appraised  valuation  of  $341,905.46,  the 
residue  of  the  grant  being  appraised  at  $235,677.98.  The  lan(j[s  were  not 
of  equal  value,  and  were  grouped  into  four  classes,  the  value  per  aero  of 
land  in  each  class  being  appraised  at  $1.50,  $3.50,  $2.50,  and  $1.50,  re- 
spectively, and  each  patent  issued  was  made  up  of  a  certain  proportion 
of  land  selected  by  the  canal  company  from  each  class  (Exhibit  F). 

The  committee  appointed  by  the  State  legislature  in  1876  to  investi- 
gate the  subject  of  land  selections  reported  (Exhibit  G)  that  the  "first 
and  second  classes  were  appraised  too  low,  and  the  third  »nd  fourth 
classes  too  high,"  and  that  the  grant  was  "ample  to  complete  th^  work." 
However  this  may  be,  the  company  seems  to  have  selected  first  the 
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lands  which  would  have  the  readiest  sale,  and  the  first  three  patents 
contained,  it  is  believed,  all  the  lands  which  were  of  special  value. 

The  canal  construction  and  maintenance  account  should  stand  as  fol- 
lows (Exhibits  A  and  B)  : 

RECEIPTS. 

Net  receipts  from  lands  (Exhibit  A)  October  10,  1882 $344, 687. 17 

Ket  receipts  from  lands  (Exhibit  A)  October  10,  1882,  to  October  1, 1886.        1, 193. 61 

Canal  tolls,  Jannary  1,  1882,  to  October  10, 1882 14,016.76 

Canal  tolls.  October  10,  1882,  to  October  1,  1886  (Exhibit  B) 73,343.41 

Total 433,240.95 

DISBURSEMENTS. 

For  construction  to  October  10,  1882  (Exhibit  A) |342, 762. 99 

Canal  operating  expenses  to  September  1,  1882  (Exhibit  A) 6, 542. 30 

Canal  operating  expenses  from  September  1,  1882,  to  October,  1886,  re- 
pairs, land  department,  and  salaries,  etc.  (Exhibit  B) *. 26, 432. 24 

Total 377,737.53 

Iff et  receipts  in  excess  of  legitimate  disbarsements 55, 503. 42 

After  the  acceptance  by  the  State  of  the  land  grant,  and  during  the 
process  of  construction  of  the  canal,  the  Government  of  the  United 
States  expended  $3,589.46  in  making  a  snrvey  and  estimates  for  canal 
construction,  and  $160,000  in  building,  on  Lake  Michigan,  works  for  the 
protection  of  the  canal  entrance,  and  has  appropriated  $20,000  more 
for  the  same  object. 

These  obligations  were  imposed  upon  the  State  by  the  original  act 
donating  the  land,  and  their  subsequent  assumption  by  the  Government 
may  be  regarded  as  additional  bounties  to  the  State.. 

There  are  no  returns  for  tolls  collected  during  the  years  1879, 1880^ 
1881,  before  the  canal  was  turned  over  to  the  State,  but  the  records 
(Exhibit  W)  show  that  547,852  tons  passed  through  during  those  years, 
which,  at  3  cents  per  ton,  the  lowest  rates,  would  give  $16,435.56,  ex- 
clusive of  towage.  The  net  proceeds  from  canal  tolls  and  towage  from 
January  1,  1882,  to  October  1,  1886  (Exhibit  B),  were  $87,360.17,  and 
the  disbursements  for  operating  and  repairs  were  $30,438.43,  leaving  a 
credit  balance  on  this  account,  for  the  years  1882-1886,  of  $56,921.74, 
During  the  years  1882-1886,  the  sum  of  $64,149.20  was  paid  to  the 
stockholders  of  the  canal  company  (oral  statement  of  treasurer  of  canal 
company),  in  reimbursement  for  the  loans  made  in  1872-1873,  to  the 
company  to  enable  it  to  complete  the  first  quarter  of  the  canal  construc- 
tion. The  balance  to  the  credit  of  the  canal  company  October  1, 1886, 
was  $10,712.00,  including  $6,156.36  cash  in  bank  (Exhibit  B). 

The  Board  agrees  with  the  Board  of  1882  (Report  Chief  of  Engineers, 
1883,  Part  111,  page  1661)  in  saying  that  the  object  of  section  6  of  act 
of  Congress  April  10,  1866,  could  be  entirely  defeated  if  salaries  for 
the  various  ofldcers  of  the  Sturgeon  Bay  Canal  Company  could  bo 
charged  as  an  essential  part  of  the  expense  of  the  State  for  the  <^  con- 
struction, repairs,  and  operating  of  said  canal." 

As  the  United  States,  by  going  beyond  the  original  intent  of  the  grant 
(which  if  well  managed  might  have  sufficed  to  complete  the  canal),  con- 
structed an  entrance  to  the  canal  at  a  cost  of  more  than  $160,000, 
thereby  making  the  property  a  more  valuable  one  than  it  otherwise 
would  have  been,  except  through  an  equal  outlay  by  the  company,  is 
not  the  United  States  then  entitled  to  an  equitable  proportion  of  the 
8872  BNQ  87 128 
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ajmaal  proceeda  of  the  use  of  the  canal  f  And  should  not  tbig  outlay 
be  a  fair  ofiset  to  the  claim  of  the  company  to  reimbursement  to  the 
extent  of  $150,000  as  proposed  in  the  Senate  of  the  United  States  at  its 
last  session,  especially  as  this  large  sum  has  been  mainly  piled  up  by 
illegal  compound  interest,  and  the  real  cash  advances  have  been  nearly 
already  reimbursed  t 

COMMERCIAL  CHARACTER  OF  CANAL. 

There  is  a  narrow  channel  through  the  canal,  as  constructed,  which 
has  a  depth  of  nearly  13  feet,  low-water  stage  1847,  which  is  equal  to 
the  depth  sought  to  be  obtained  at  the  principal  improved  harbors  on 
Green  Bay,  but  is  3  feet  less  than  that  which  commerce  requires  for  the 
large  ports  on  the  Great  Lakes.  The  tonnage  which  has  heretofore 
passed  through  the  canal  is  believed  to  have  been  almost  exclusively 
by  vessels,  barges,  and  tows  employed  in  transporting  the  products  of 
the  mills  located  on  Green  Bay,  or  the  supplies  necessary  for  their 
maintenance,  and  those  for  the  population  dependent  upon  the  lumber 
interest. 

It  would  be  interesting  to  separate  the  tolls  into  two  sums ;  one  con- 
sisting of  the  amounts  paid  by  vessels  belonging  to  or  in  the  service  of 
persons  connected  with  the  canal  company ;  and  the  other  of  the 
amounts  paid  by  vessels  using  the  canal  because  of  its  advantages,  in 
time  and  convenience,  and  sometimes  in  safety,  over  the  old  longer  way 
between  Green  Bay  and  Lake  Michigan.  This  could  only  be  done  by 
a  careful  analysis  of  the  information  supposed  to  be  contained  in  the 
toll-records  of  the  company,  which  the  Board  has  not. 

Sinoe  the  yiekl  of  timber  on  Green  Bay  has  diminished,  and  the  mills 
have  begun  to  locate  their  pile  yards  near  the  points  of  mannfaotuFe  for 
the  shipment  of  their  products  direct  by  rail  to  the  points  of  demaiid, 
tbe  tonnage  for  this  class  of  exports  has  decreased,  and  the  advanteges 
of  the  canal  to  tbe  mill  companies  have  proportionately  dedJoed.  it  is, 
therefore,  not  a  mattorof  surprise  that  the  time  has  cowae  when  the  sub- 
ject of  transterring  the  canal  to  the  Government,  for  maintenance  «nd 
repair,  should  be  agitated. 

In  the  near  futiure  some  disbursemeDts  for  repairs  and  dredging  may 
be  expected  for  which  present  or  inoreased  tolls  may  be  inadequate 
and  would  call  for  advances  from  the  canal  oompauy-^f  the  eootrol  re- 
XDaitts  vested  in  it — and  tho^e  it  would  probably  be  unwilling  to  meet 

The  result  would  be  a  lessening  of  the  value  tof  the  canal  and  of  the 
benefits  arising  from  its  construction.  The  exteoaive  eonatry  lieh  m 
minerals,  tributary  to  Green  Bay  on  the  north  and  noithwest,  and  that 
which  may  be  made  tributary  to  it  by  the  completion  of  the  projected 
Fox  and  Wisconsin  Canal  and  Kiver  Improvement  (now  nearly  ftmahed 
westward  to  Montello,  Wis.,  only,  with  6  ieet  water,  dlst^ant  131  miles 
from  Green  Bay),  will  always  make  of  Green  Bay  an  imporCaiitocmi- 
tnercial  highway,  and  of  the  Sturgeon  Bay  Canal  a  valuable  line<ef  in- 
tercommunication with  Lake  Michigan,  which  should  be  as  free  to  ship- 
ping as  any  of  the  channel-ways  connecting  the  Great  Lakes. 

The  Board  is  fully  sensible  of  the  advantages,  present  and  prospect- 
ive, of  the  Sturgeon  Bay  Canal,  but  it  can  not  omit  saying  that  without 
extensive  improvements  to  it  and  at  its  outlet  into  Lake  Michigan, 
already  alluded  to,  it  will  never  be  utilized  in  a  great  degree  as  a  har- 
bor of  refuge.  Admitting  that  it  could  be  entered  by  vessels  of  13  feet 
draught  or  less  in  a  storm  without  any  additional  improvements — which 
would  be  very  hazardous — the  capacity  of  the  canal  is  too  restricted  to 
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allow  vessels  to  anchor  or  tie  up  in  it;  they  mast  all  go  into  Sturgeon 
Bay  for  shelter. 

While  the  canal  is  not  a  harbor  of  refuge,  it  is  a  means  of  access  to 
such  a  harbor  in  Sturgeon  Bay.  In  this  resi>ect  its  utility  depends  upon 
the  ease  and  facility  with  which  vessels  can  enter  it. 

Sturgeon  Bay  is  a  harbor  of  refuge  of  rare  and  exceptional  value,  but 
is  of  chief  advantage  to  the  vessels  belonging  in  Green  Bay,  whose  sail- 
ing courses  always  find  them,  on  the  gathering  of  a  storm,  close  inshore, 
accessible  to  the  canal  entrance. 

A  harbor  of  refuge  for  vessels  navigating  Lake  Michigan,  and  pass- 
ing to  the  other  larger  lakes,  is  needed  on  the  west  side  of  Lake  Michi- 
gan, between  Porte  des  Morts  and  Milwaukee ;  and  the  construction  of 
extensive  works,  exterior  to  those  now  at  the  entrance  to  Sturgeon  Bay 
Canal,  the  enlargement  of  the  canal,  and  the  excavation  of  a  conven- 
ient basin,  would  convert  Sturgeon  Bay  into  a  secure  place  of  shelter 
for  the  largest  vessels  of  the  lakes,  whose  benefits  would  be  enjoyed 
at  one  time  or  other  by  the  greater  part  of  all  the  shipping  which  ever 
comes  to  Lake  Michigan. 

The  data  for  giving  a  close  estimate  of  the  cost  of  the  work  herein 
outlined  are  incomplete  and  imperfect,  and  the  Board  only  alludes  to 
these  accessory  improvements  as  one  of  the  probabilities  of  the  future, 
which  may  follow  the  assumption  of  the  control  of  the  cauiil  by  the 
Government. 

The  tonnage  of  the  canal  gradually  increased  (Exhibit  W)  from 
32,071  tons  in  187(Kto  745,01 0  tons  in  1882,  and  then  in  turn  decUned 
gradually  till  it  became  376,605  tons  for  1886,  returns  estimated  to  Oc- 
tober 1.  It  is  not  probable  that  the  present  tonnage  will  be  much 
changed  during  the  next  few  years,  as  the  decline  in  the  lumber  ton- 
Dage  will  be  doubtless  compensated  for  by  that  due  to  the  gradual  in- 
crease in  the  population  of  the  tributary  districts^  and  in  the  extension 
of  the  manufacturing  and  mining  industries. 

It  would  be  advisable,  in  view  of  the  growing  need  of  a  harbor  of 
refuge  on  the  west  side  of  Lake  Michigan,  for  the  Government  to  as- 
%amofull  and  com|)lete  control  over  the  canal,  its  future  improvement 
and  maintenance,  provided  the  United  States  may  be  guarantied  free- 
dom from  all  liability  for  any  expenses  incurred  by  the  State  of  Wis- 
consin, or  by  the  canal  company,  in  the  construction  of  the  canal,  as  it 
exists  to  day,  whether  represented  by  capital  stock  or  any  other  kind 
oi  lieo.  if  any  legal  or  equitable  iocamforanoe  exists  for  which  the 
canal  or  any  of  its  improvements  are  security  or  guaranty,  the  said  in- 
cambrance  should  be  removed  by  the  State  before  the  Government  as- 
sumes control  of  the  canal  to  make  it  a  free  highway,  and  appropriates 
auMiey  for  enlarging  it  to  fit  it  for  an  available  approach  to  a  harbor  of 
refiigpe  in  Sturgeon  Bay. 

This  recommendation  is  based  upon  the  belief  that  the  money  realized 
from  the  sales  of  the  land  grant  and  from  the  tolls  collected  since  the 
oaoidi  was  opened  have  been  ample,  if  economically  and  advantageously 
used,  for  the  construction  and  maintenance  of  this  work  of  improve- 
ment. 

In  conclusion,  the  Board  would  call  attention  to  the  fact  that  it  is  in- 
formed a  bridge  is  about  to  be  erected  under  State  law  over  this  water- 
way, with  such  an  arrangementas  to  seriously  interfere  with  navigation. 

CONCLUSIONS  OF  THE  BOABB. 

(1)  If  the  peninsula  between  Green  Bay  and  Lake  Michigan  were  now 
in  the  same  natural  condition  as  on  the  10th  of  April,  1886,  the  construe- 
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tion  of  a  canal  between  them,  on  or  near  the  line  -of  the  existing  canal, 
would  be  a  proper  work  to  be  done  by  the  United  States  in  the  interests 
of  commerce  and  navigation;  but  the  United  States  should  not  be  made 
to  become  responsible  for  an  insuflBcient  canal,  encumbered  with  a  heavy 
Jien,  results  due  to  an  inefficient  agency  not  contemplated  by  the  origi- 
nal act  or  recognized  by  any  subsequent  act  of  Congress. 

(2)  The  grant  of  land  donated  to  the  State  of  Wisconsin,  act  of  April 
10, 1866,  was  sufficientto  have  built  the  SturgeonBay  and  Lake  Michigan 
Canal,  and  should  the  Government  assume  control  of  the  canal,  no  pay- 
ment will  be  due,  equitably  or  legally,  for  the  construction  and  mainte- 
nance of  the  canal.     . 

(3)  The  existing  depth  of  13  feet  in  the  canal  is  not  adequate  to  the 
demands  of  the  largest  class  of  vessels  on  the  Great  Lakes,  and  there- 
fore the  canal,  as  it  now  exists,  has  only  a  restricted  importance. 

(4)  The  canal  is  not  a  harbor  of  refuge  in  any  proper  sense,  and  at 
best  is  only  an  approach  to  a  sheltered  bay  which  is  capable  of  conver- 
sion into  a  harbor  of  refuge. 

(5)  Sturgeon  Bay  is  the  true  harbor  of  refuge,  and,  to  make  it  avail- 
able as  such,  an  ample  basin  should  be  excavated,  the  canal  deepened, 
and  works  constructed  in  Lake  Michigan  exterior  to  the  existing  works 
of  protection  at  the  canal  entrance. 

The  conversion  of  Sturgeon  Bay  into  a  harbor  of  refuge  accessible 
through  the  Sturgeon  Bay  Canal  to  all  vessels  which  navigate  the  Great 
Lakes,  would  add  great  security  to  theirshippiug,  and  may  be  regarded 
as  a  public  necessity. 

i7)  Whether  the  Government  assumes  control  of  the  canal  or  not,  the 
is  collected  on  the  vessels  using  it  should  not  exceed  tbe  actual  cost 
of  operating  and  maintaining  the  said  canal. 
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Respectfully  submitted, 

Wm.  p.  Craighill, 
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Gt.  L.  Gillespie, 
Lieut  CoLy  Corps  of  Engineers, 

W.  L.  Marshall, 


Brig.  (Jen.  J.  0.  Duane, 

Chief  of  Engineers^  U.  8.  A, 


Captain  of  Engineers. 


G  G  14. 

improvement  of  AHNAPEE  harbor,  WISCONSIN. 

Estimated  cost  (see  Report  Chief  of  Engineers  for  1876,  Part  II,  pages  346-359  |175,000 
Appropriated 155,000 

Previous  to  the  improvement  of  this  harbor  the  depth  of  water  at  the 
mouth  of  the  Wolf  River  was  only  about  2  feet. 

The  lower  portion  of  the  river  was  approximately  normal  to  the  trend 
of  the  lake  shore  until  within  about  60  feet  of  the  lake  when  it  turned 
abruptly  to  the  northward  nearly  at  right  angles  to  its  previous  course 
and  emptied  into  the  lake  about  300  feet  above  the  location  of  the  pres- 
ent piers. 

The  project  of  improvement  adopted  in  1875  provided  for  the  forma- 
tion of  a  small  artificial  harbor,  connected  with  the  lake  by  a  channel 
100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  construction  of  two 
piers  extending  from  the  shore-line  to  the  18  toot  contour  in  the  lake; 
also  blasting  and  dredging  rock  from  the  river-bed  near  its  mouth  for 
a  distance  of  750  feet. 

In  accordance  with  a  modification  of  the  original  project  approved 
September  27,  1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  further  from  the  center  line  of  the  channel  than  the  old 
piers,  and  will  afi'ord,  when  completed,  a  200?bot  entrance  between  the 
pier- heads. 

The  artificial  channel  should  be  extended  a  short  distance  above  the 
present  site  of  the  highway  bridge,  which  the  city  in  that  event  will 
move  to  a  point  higher  up. 

From  the  commencement  much  trouble  has  been  experienced  in  carry- 
ing on  the  work  at  this  harbor,  owing  to  the  fact  that  a  private  paety 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  106,  Forty- ninth  Congress,  second  session, 
t  Omitted. 
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claims  to  own  the  entire  site  of  the  harbor  from  the  piers  up  to  the  high- 
way bridge.  This  man  was  the  owner  of  a  landing-pier,  from  which  he 
derived  a  handsome  revenue  before  the  Government  undertook  the  im- 
provement of  the  harbor.  He  has  built  a  warehousejust  in  the  rear  of 
the  south  pier,  and  has  continued  to  make  his  own  cliaiges  for  all  goods 
shipped  by  the  steamer  which  stops  there  three  times  a  week.  As 
Ahnapee  has  no  railroad  communication  and  as  this  man  man  claims  to 
own  the  land  on  both  sides  of  the  river,  no  one  can  reach  the  piers  ex- 
cept as  he  may  direct. 

This  has  been  the  subject  of  various  oflScial  reports  (see  Ex.  Doc.  No. 
259,  H.  R.,  Forty-eighth  Congress,  second  session ;  also  Annual  Reports 
of  Chief  of  Engineers  for  1877, 1878,  and  1885). 

It  was  doubtless  due  to  those  reports  that  the  river  and  harbor  act  of 
August  5, 1886,  appropriating  $15,000  for  continuing  the  improvement 
of  Ahnapee  Harbor,  contained  a  proviso  that  none  of  the  money  so  ap- 
propriated should  be  expended  until  wharfage  over  the  Government 
piers  should  be  made  free. 

The  effort  of  the  citizens  for  free  wharfage  have  been  uusucctssful, 
and  consequently  there  have  been  no  operations  carried  on  at  this  har- 
bor during  the  past  fiscal  year. 

In  1884  two  cribs  were  sunk  in  extension  of  the  north  pier  and  three 
in  extension  of  the  south  pier.  These  cribs  are  50  feet  further  from  the 
center  line  of  the  channel  than  the  old  piers,  and,  having  no  superstruct- 
ure, are  very  dangerous  obstructions. 

It  is  very  desirable  that  work  at  this  harbor  should  be  resumed,  and 
it  is  recommended  that  the  proviso  about  free  wharfage  be  omitted  from 
future  appropriations,  as,  after  the  channel  has  been  excavated  above 
the  present  site  of  the  bridge,  steamers  can  land  above  the  limits  of  the 
land  now  claimed  by  the  owner  of  the  warehouse,  and  his  monopoly 
will  then  be  ended. 

The  present  project  is  for  the  removal  of  rock  up  to  the  bridge *only. 
The  citizens  have  continued  rock  excavation  some  200  feet  further  up 
the  river,  making  a  channel  about  30  feet  wide  and  7  feet  deep. 

Whenever  work  is  resumed  at  this  harbor  a  modification  of  the  project 
is  recommended,  with  a  view  of  making  the  channel  above  the  bridge 
50  feet  wide  and  12  feet  deep,  and  that  drilling  and  blasting  at  first  be 
confined  to  the  improvement  of  the  channel  begun  by  the  citizens; 

The  estimated  cost  of  the  extension  is  as  follows : 

5,880  cnbio  yards  rock  exoayation,  at  ^.75 $16,170.00 

6,288  cable  yards  mud  excavatioD,  at  i6  cents 1,006.08 

Saperintendence  aad  dbntipgenoies 1,823.92 

Total 19,000.00 

The  percentages  of  work  under  the  approved  project  accomplished 
are — 

Pier  construction :  ^ 

Sabstractare ^ 87 

Superstructure 76.4 

Dredging,  sand,  etc i-... 60 

Bock  removial 76 

Length  of  north  pier,  June  30,1887 feet..  900 

Length  of  south  pier,  June  30,  1887 do....  I,li5 

Rock  removed  to  June  30,  1887 cubic  yards..  22,^^33 

Sand,  etc.,  removed  to  June  :M,  1887 do 82,343 

With  the  funds  asked  for  the  fiscal  year  ending  June  30,  1889,  it  is 
proposed  to  continue  the  work  of  blasting  and  pier  construction. 
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Money  statement. 

July  1, 1886,  amonnt  available $501.39 

Amonnt  appropriated  by  act  approved  Augast  5|  1886 .^ 15, 000. 00 

15,501.39 
July  1,  1887,  amonnt  expended  during  fiscal  year,  exolnsive  of  liabilities 

outstanding  July  1, 1886 w 67.97 

Julyl,  1837,  amount  available •  15,433.42 

C  Amonnt  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  20, 000. 00 
]  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  YISAR    ENDINQ  DBCBMBSR    31,   1886,  AND  INFOR- 
MATION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Name  of  harbor,  Ahnapee,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
light-liuuHe,  Sturgeon  Bay  Canal,  Wisconsin. 

(1)  Amonnt  expended  to  June  30,  1887 |139,566.56 

Amount  required  to  complete  improvement 20, 000. 00 

Annnal  cost  of  preserving  and  maintaining 5,000.00 

(2)  Amonnt  of  commerce  and  navigation  when  work  of  improvement  began  in  1871. 

COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1871. 

Vessels  arrived  and  cleared 


Arrived. 

Cleared. 

Steam  vessels - 

No. 
107 
203 

Tout. 
27,100 
53,000 

Ko. 
107 
201 

Tom, 
27  100 

SsiliDff  T6MH)lft ..,-,- 

63,785 

Total 

810 

81.000 

308 

80,885 

Principal  articles  of  import : 

Lumber feet,  B.  M.. 

General  merGbandise  and  provisions...-. pounds.. 

Principal  articles  of  export :  « 

Posts  and  railroad  ties number.. 

Grain : bushels.. 

General  merchandise  and  provisions pounds. . 

(3)  Amount  of  commerce  and  navigation  at  present  time. 

COMMERCIAL  STATISTICS  FOR  CALENDAR  TEAR  1886. 

Vessels  arrived  and  cleared. 


10,000 
1,725.000 

390,000 
50,000 
63,150 


Arrived. 

Cleraed. 

Steam  veaaels i 

No. 
290 
864 

83,150 
87.100 

No. 
289 
382 

Tons. 

83.100 

87.000 

Sailing  vessels 

Total 

654 

170,250 

651 

170.100 
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Principal  articles  of  import : 

General  merchand  ise  and  prov isions pounds . .  10,  625, 000 

*        Hardware,  iron,  and  steel tons..  500 

Coal do....  325 

Principal  articles  of  export: 

Brick number..  150,000 

Grain bushels..  400,000 

Eggs dozen..  100,000 

Posts  and  railroad  ties number..  3:^7,  500 

General  merchandise  and  provisions pounds..  1,901,  000 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 

ance, and  also  upon  the  rates  of  competing  routes  of  transportation. 

The  increased  harbor  facilities  have  had  a  favorable  effect  upon  rates  of  freiglit  and 
transportation,  while  rates  of  marine  insurance  have  probably  not  been  very  materi- 
all;ir  changed. 

The  improvement  of  this  harbor  has  tended  to  increase  commerce  beyond  the  nata- 
ral  growtn  of  the  town,  as  a  comparison  with  other  places  of  about  equal  size  'wliere 
there  are  no  harbor  improvements  would  show. 

There  are  no  competing  routes  of  transportation. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  hy  tho 

completion  of  the  proposed  improvement. 
The  commerce  of  this  port  has  increased  very  considerably  since  the  commencement 
of  the  work  here,  as  the  accompanying  statistics  show,  and  benefits  have  accrued  botii 
to  the  general  commerce  of  the  lakes  and  to  local  interests  which  the  completion  of 
the  proposed  improvement  would  increase. 


G  G  15. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Estimated  cost  Csee  Report  of  Chief  of  Engineers  for  1881,  page  2084) ..  $200, 000. 00 

' t 

Appropriated  by  the  United  States , 45,000.00 

Appropriated  by  local  authorities 8,042.72 

Total 53,042.72 

A  survey  of  tbis  harbor  was  ordered  by  act  of  Congress  approved 
June  14, 1880,  and  the  first  appropriation  was  made  March  3, 1881. 

The  project  of  improvement  consists  in  the  .formation  of  a  channel 
from  a  point  about  2,000  feet  south  of  the  mouth  of  Kewaunee  Eiver, 
through  a  spit  about  300  feet  wide,  affording  communication  between 
the  river  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  par- 
allel pile-piers  are  to  be  constructed,  extending  to  the  18-foot  curve, 
with  dredging  between  and  through  the  cut  to  a  depth  of  14  feet. 

Under  the  appropriation  of  $10,000,  approved  August  5, 1886,  a  con- 
tract, dated  October  19, 1886,  was  entered  into  with  Messrs.  Schwarz 
&  Berner,  of  Green  Bay,  Wis.,  for  building  300  linear  feet  of  pile-pier. 
Work  under  this  contract  commenced  May  18, 1887,  and  up  to  June 
30, 1887, 100  linear  feet  have  been  completed  and  150  linear  feet  is  well 
under  way. 

By  hired  labor  and  purchase  in  open  market  additional  stone  filling 
was  deposited  in  sections  10  to  14  of  the  north  pier  and  6  to  15  of  the 
south  pier,  about  200  cords  being  used  for  this  purpose. 

Nine  thousand  and  thirty-five  cubic  yards  of  material  were  also  re- 
moved from  the  harbor  by  the  United  States  dredges. 

The  south  pier  is  775  feet  in  length,  and  the  north  pier,  when  the 
present  contract  is  completed,  will  be  1,000  feet  long,  being  64  per  cent, 
of  the  approved  project. 
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One  hundred  and  twenty-six  thousand  and  eleven  cubic  yards  of  mar 
terial,  or  63  per  cent,  of  the  total  required,  have  been  removed  by, 
dredging. 

There  is  0  feet  depth  of  water  at  the  entrance,  the  channel  between 
the  piers  being  about  100  feet  wide  with  a  depth  of  from  10  to  12  feet. 
The  old  river  bed  north  of  the  new  entrance  also  has  been  dredged, 
forming  a  basin  475  feet  long,  150  feet  wide,  and  10  feet  deep. 

It  is  doubtful  if  the  local  business  at  this  harbor  would  in  itself 
justify  the  completion  of  the  improvement.  It  will,  however,  afford 
protefctiou  for  vessels  in  stress  of  weather,  and  as  a  harbor  of  refuge 
its  completion  is  desirable. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June 
30, 1889,  it  is  contemplated  to  expend  it  in  further  pier  construction, 
dredging,  and  repairs  to  the  present  piers,  if  necessary. 

Length  of  north  pier,  Jane  30,  1887 feet-.  800 

Length  of  south  pier,  Jane  30, 1887 do...  775 

Number  of  cubic  yards  dredged  to  June  30,  1887 126,011 

Money  statement 

July  1,  1886,  amount  available ".         |63.33 

Amount  appropriated  by  act  approved  August  5, 1886 10,000.00 

10,063.33 
July  1, 1887,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 2,404.49 

July  1, 1887,  amount  available • 7,658.84 

{Amount  (estimated)  required  for  completion  of  existing  project 146, 957. 28 
Amount  that  can  beprohtabl^  expended  in  fiscal  year  ending  June  30, 1889    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Absiraoi  of  propoaaU  received  and  opened,  Septemher24,  1886,  for  extension  ofpiere  at 
Kewaunee  Harbor^  Wisconsin, 


Articles. 


si 

r 


I. 

.i 

^1 


i 


Sound  pQes,  11,400  linear  feet per  linear  foot . . 

White  oak  timber  (10  by  13  inches  and  6  by  12 

inches) ,  20,100  feet,  B.  M  per  M,  B.  H . . 

Pine  timber  (12  by  12  Inches),  560  linear  feet,  per 

linearfnot    .1 

Pine  timber  (6  by  12  Inches),  700  linear  feet,  per 

llnearfoot  

Sheet  pile  (pine  plank,  3  by  12  inches),  48,000  feet, 

perM,B.M..   .  

Pine  plank  (3  by  12  inches),  1,500  feet,  per  M,  B. 

IC 

Stone,  450 cords  perconl.. 

WroQf^ht   Iron   screw-bolts    and    tie-rods,   8.250 

pounds per  pound. . 

Wrought  iron  spikes,  550  pounds do — 

Total 


$0.20 

42.65 

.25 

.38 

37.00 

25.00 
4.25 

.10 
•    .10 


$0.20 

50.00 

.27 

.14 

80.00 

l&OO 
6.00 

.06 
.05 


$0.18 

48.00 

.24 

.15 

28.00 

14.00 
4.95 

.041 
.04i 


$0.18 

45.00 

.23 

.13 

25.50 

16.00 
5.25 

.06 
.04 


$0.23 

45.00 

.32 

.18 

35.00 

25.00 
5.00 

.06 
.06 


8, 149. 26 


8,223.70 


7,265.3 


7,303.80 


8,782.20 


•Accepted. 
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COMMERCIAL  STATISTICS   FOR    THE  YEAR    ENDING  DECEMBER   31,   1086,  AND    INFOR- 
MATION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Naoie  of  harbor,  Kewaunee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest. 
li^rht-bousej  Twin  River  Point,  Wisconsin. 

(1)  Amount  expended  to  June  30,  1887 $37,341. 16 

Amount  required  to  complete  improvement 146, 957. 28 

Annual  cost  of  preserving  and  maintaining 6,400.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1881 : 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1881. 

Vessels  arrived  and  departed:  Namber,  267;  tonnage,  90,175. 

Principal  articles  of  import:  ApproxlmAte thIq^l 

Apples,  beer,  salt,  and  coal |5,450 

Pork,  oil,  com,  land  plaster,  etc 9,500 

Dry  goods,  groceries,  hardware,  machinery,  etc 115,  OOO 

Total 129,950 

Principal  articles  of  export: 

Lumber,  bark,  railroad  ties,  shingles,  and  wood 90, 300 

Butter,  cheese,  eggs,  potatoes,  etc 8,200 

Hides,  tallow,  and  wool 4,100 

Grain 115,900 

Flour '- 20,000 

Total 238,500 

(3)  Amount  of  commerce  and  navigation  at  the  present  time : 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1886. 

Vessels  arrived  and  departed :  Number,  350 ;  tonnage,.  95,000. 

Principal  articles  of  import :  Approximate  value. 

Apples,  fruit,  beer,  and  coal $7,000 

Pork,  oil,  com,  and  land  plaster 9,000 

Dry  goods,  groceries,  hardware,  and  machinery 125, 000 

Total '. 141,000 

Principal  articles  of  export: 

Railroad  ties,  bark,  shingles,  and  wood 80,000 

Butter,  cheese,  eggs,  and  poultry 15,000 

Hides,  tallow,  and  wool 10,000 

Wheat,  peas,  oats,  rye,  and  beans 125,000 

Flour,  feed,  and  bran 35,000 

Total - 265,000 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freig|ht  and  insar- 

auoe,  and  also  upon  the  rates  of  competing  routes  of  transportation : 

The  increased  harbor  facilities,  enabling  boats  to  ent'Cr  and  to  load  and  unload  from 
inside  docks,  have  had  the  effect  of  materially  reducing  freight  rates,  and  this  with 
DO  competition  with  railroads. 

These  same  facilities  have  also,  without  doubt,  tended  to  reduce  the  rates  of  in- 
surance, although  to  what  extent  can  not  be  stated. 

There  are  no  competing  routes  of  transportation  to  this  port. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  commnnity  by  the 

completion  of  the  proposed  improvement : 

A  comparison  of  the  statistics  does  not  show  any  very  material  increase  in  the 
present  commerce  of  this  port  over  that  carried  on  in  1881,  the  time  of  commencing 
the  work,  and  it  is  doubtful  if  the  local  business  at  this  harbor  would  in  itself  Jus- 
tify the  completion  of  the  improvement.  It  will,  however,  afford  protection  for  ves- 
sels in  btress  of  weather,  and  as  a  harbor  of  refuge  its  completion  is  desirable. 
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GG16. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1871,  page  123) $865,588.80 

Appropriated 198,000.00 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1870,  con- 
sists in  the  construction  of  two  parallel  piers  extending  from  the  river 
mouth  to  the  18-foot  contour  in  Lake  Michigan,  and  dredging  between 
tliem  to  a  depth  of  12  feet.  These  piers  are  now,  respectively,  1,810  and 
1,710  feet  long.  For  a  length  of  about  1,000  feet  from  the  shore-line  of 
1870  they  are  composed  of  piles,  and  the  distance  between  them  is  270 
feet.  Beyond  this  they  are  composed  of  cribs,  the  width  between  which 
is  reduced  to  230  feet,  gradually  increasing  to  260  feet  at.  the  outer 
entrance. 

Daring  the  past  fiscal  year  no  work  has  been  done. 
It  is  not  deemed  necessary  to  urge  an  immediate  completion  of  the 
original  project  which  would  require  an  extension  of  the  north  pier  of 
about  400  feet  and  of  the  south  pier  of  about  600  feet. 

At  the  close  of  dredging  in  September,  1885,  the  channel  was  reported 
to  have  a  depth  of  12  feet  and  a  width  of  about  180  feet. 

In  May,  1887,  it  was  reported  that  a  narrow  channel  existed  of  suffi- 
cient depth  to  admit  vessels  drawing  10  feet. 

The  commerce  of  this  harbor  has  heretofore  been  merely  nominal, 
nearly  all  the  freighting  having  been  done  by  rail,  but  since  the  pas- 
sage of  the  interstate  commerce  law  efforts  have  been  made  to  get  the 
Goodrich  Transportation  line  of  steamers  to  run  to  this  port,,  therefore 
the  work  contemplated  during  the  fiscal  year  ending  June  30,  1889, 
should  an  appropriation  be  made,  will  consist  in  such  dredging  as  may 
be  necessary  to  reestablish  the  12-foot  channel  and  repairing  and  refill- 
ing the  pile-piers. 

Length  of  north  pier  June  30,  1887 feet..       1,810 

Lengtli  of  south  pier  June  30,1887 do..      1,710 

Number  of  cnbio  yards  removed  to  June  30,  1887 240,600 

Money  statement 

July  1,1885,  amount  available |i:^.33 

July  1,1887,  amount  available 135.33 

{Amount  (estimated)  required  for  completion  of  existing  project 67, 568. 80 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  J  une  30, 1889      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  *Z  of  river  and 
harbor  acts  of  1886  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10.  1886. 

Name  of  harbor,  Two  Rivers,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
light-house  on  north  pier-head,  Two  Rivers,  Wis. 

(1)  Amount  expended  to  June  30,  1837 |197,864.67 

Amount  required  to  complete  improvement 67, 588. 30 

Annual  cost  of  preserving  and  maintaining 6, 900. 00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1872* 
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COMMERCIAL  STATISTICS  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1872. 

Arrivals  and  departures  of  steamers 474 

Arrivals  and  departures  of  sailing  vessels 141 

Value  of  cargoes  shipped $1,958,318.70" 

Value  of  cargoes  received 927,000. 0O« 

(3)  Amount  of  commerce  and  navigation  at  present  time. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1886. 

Vessels  arrived  and  cleared. 


Veasela  arrived. 287  23,640 

Vessels  oleftred 2S0         22,se(^ 

Approximate  value 
Principal  articles  of  Import : 

Logs  and  lumber 9700,000 

Produce  and  provisions 475,000' 

Livestock 40,000 

Merchandise 1,050,000- 

Fish 100,000 


Total 2,965.000 

Principal  articles  of  export : 

Manufactured  articles 2,660,500 

Produce  and  provisions 350,000 

Salt  and  fresh  fish 120,000 

Merchandise 510,000 

Livestock 15,000 

Total : 3,655,500 

I 

(4)  The  effect,  if  any  of  work  thus  far  executed  upon  the  rates  of  freight  and  in- 

surance, and  also  upon  the  rates  of  competing  routes  of  transportation. 

The  Milwaukee,  Lake  Shore  and  Western  is  the  only  railroad  touching  Two  River» 
and  the  only  road  which  would  compete  with  boats.  This  road  was  requested  to 
furnish  a  table  of  its  freight  rates  to  this  point,  but  although  promising,  has  not  done 
so;  Without  these  figures  it  is  impossible  to  define  the  effecc,  if  any,  of  the  improve- 
ment upon  rates  for  freight  by  rail.  The  improvement  has,  however,  cheapened 
transportation  by  water. 

The  question  of  insurance  rates  is  treated  of  generally  in  the  letter  transmitting  this 
report. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by  the 

completion  of  the  proposed  improvement. 
The  commerce  of  this  harbor  is  merely  nominal,  nearly  all  the  freighting  being  done 
by  rail.    The  improvement  has,  however,  furnished  an  inside  landing-place  for  what 
commerce  there  is,  a  great  advantage  over  piers  extending  from  the  shore  into  the 
open  lake. 


G  G  17. 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2094) 8308, 182. 54 

Appropriated 201,fti0.00 

The  existing  ]>roject  of  iraprovement  of  thivS  barbor  eonsints  in  tbe  con- 
struction of  two  parallel  crib-piers,  'J">()  leet  apart,  extending  from  the 
mouth  of  the  Manitowoc  River  to  the  l8i-loot  contour  in  Lake  Mi  Aigan, 
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and  dredging  a  channel  14  feet  deep  between  the  inner  ends  of  the  piers, 
increasing  to  18  feet  depth  at  the  onter  entrance. 

The  first  appropriation  for  the  improvement  of  this  harbor  was  made 
in  1852,  the  system  of  improvement  adopted  at  that  time,  though  modi- 
fied in  some  respects  since^  being  substantially  the  same  as  that  now  in 
iprogress. 

Under  the  appropriation  of  $16,000  approved  August  6, 1886,  a  con- 
tract, dated  October  19,  1886,  was  entered  into  with  Messrs.  Truman  & 
Dooper,  of  Manitowoc,  Wis.,  for  the  construction  of  five  cribs,  each  50  by 
24  by  16^  feet  ii)  height  and  full  or  partial  superstructure  upon  the  same, 
the  height  of  tbe  superstructure  depending  upon  the  prices  bid.  It  is 
probable  that  available  funds  will  permit  completing  the  superstructure. 

Work  under  this  contract  commenced  May  11,  and  up  to  June  30  four 
cribs  have  been  sunk  in  extension  of  the  south  pier.  The  terms  of  the 
contract  require  that  at  least  forty-five  days  shall  intervene  between  the 
sinking  of  the  last  crib  and  the  commencement  of  the  superstructure. 

Tbe  north  pier  is  completed,  and  the  cribs  sunk  under  the  present 
^contract  will  complete  the  south  pier. 

The  channel  is  in  good  condition,  there  being  18  feet  depth  at  the  en- 
trance and  14  feet  at  the  sbore-line,  but  periodical  dredging  will  be 
required  to  maintain  it. 

A  x)ortion  of  the  superstructure  is  in  bad  condition,  about  1,600  linear 
feet  being  from  sixteen  to  twenty  years  old.  All  of  this  will  soon  re- 
<iuire  rebuilding,  and,  commencing  at  the  shore-end,  the  south  pier 
should  be  rebuilt  as  soon  as  funds  are  available. 

No  additional  estimate  is  deemed  necessary  at  present,  as  the  esti- 
mated amount  required  for  the  completion  of  the  existing  project 
<$16,362.54)  will  probably  be  sufficient. 

This  is  oiie  of  the  most  important  harbors  on  Lake  Michigan  north 
of  Milwaukee.  The  ship-yards  and  machine-shops  have  diverted  con- 
siderable trade  from  Chicago  and  Milwaukee,  the  owners  of  many  ves- 
sels preferring  to  have  them  repaired  at  Manitowoc  than  at  other  lake 
ports. 

There  is  considerable  local  commerce  and  large  numbers  of  vessels 
iseek  refage  here  during  storms. 

The  appropriation  of  $16,000  asked  for  is  to  be  applied  to  rebuilding 
.a  part  of  the  south  pier  superstructure,  and  dredging  if  needed. 

Length  of  north  pier  Jane  30,  1B87 feet..       l,97o 

Length  of  south  pier  Jane  30, 1887 do...       l,85o 

Namber  of  cubic  yards  dredged  to  June  30,  1887 156,877 

XUt  of  materials  and  labor  used  ai  ManitowoOy  Wis.,  in  the  oonstruolum  of  four  cribs  each 

50  by  24  by  1<H  feet. 

[Under  oontniot  with  Tranum  &  Cooper,  dated  Ootober  19,  1880.] 


Tine  timber,  13  by  12  inches  and  1 2  by  18  inches linear  feet . 

BenUock  timber,  12  by  I'i  inches  and  12  by  18  inches do. . . 

Tine  I  lank feet,.B.  M. 

Drift-bolia pounds. 

Sor^w-bolts do  ... 

Spikes do... 

.Stone cords. 


Total. 


Quantities. 


7,116 
11. 310 
1,020 
14,703.7 
3,800 
93 
085 


Price. 


$0.23 
.20 

15.00 

.03 

.04 

.04 

0.00 


Cost. 


$1,636.68 

2.26J.20 

28.80 

442.91 

152.00 

3.72 

4,110.00 


8,637.31 
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Momy  statement, 

Jalyl,  1886,  amount  available $801.93 

Amount  appropriated  by  act  approved  August  5, 1886 15,000.00 

15,801.93 
July  1, 1887,  amount  expended  during  fiacal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |6,287. 17 

July  1, 1887,  outatan ding  liabilities 645.76 

6,932.93 

Julyl,  1887,  amount  available 8,969.00 

(Amount  (estimated)  required  for  completion  of  existing  project 16, 362. 54 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889 .  16..  000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aoto  of  1866  and  1867. 


Abstract  of  proposaU  received  and  opened  September  24,  1886,  for  ertension  of  piers  and 
construction  of  superstructure  at  Manitowoc  Harbor,  Wis, 


Articles. 


i| 


I 

si 


si 
e-3 


is 

SI 


^1 


9 

.a 


^9 


Pine  timber  (1?  by  12  inchea  and  12  by  18 
inches),  14,500  linear  feet,  per  linear 
foot 

Hemlock  timber  (12  by  12  iDcbes  and  12 
by  18  incbea),  14,000  linear  feet,  per 
liiiOBr  foot 

Pine  plank,  19.000 feet,  11.  M.,  per  M,  B. 

Stone.  1.100  corda,  per  oord 

WrongbMiondriftbolte,  24.400  poonds, 

pel-  pound 

WroufEbt-tron  acrefr-bolta,  4,800  pounds, 

per  pound 

Wi  ought  iron  spikea,  1,200  ponnda,  per 

pound  

Belay  ins;  pine  plank,  15,000  feet,  B.  M. 

per  M.B.  Jtt 


10.23 


15.00 
6.00 

.03 

.04 

.04 

8.00 


$0.28 

.25 

14.00 
0.10 

.03ft 

.041 

.04 

OLOO 


$0.28 


10.00 
0.50 

.04 

.05 

.04 

6.00 


$0.35 

.85 

16.00 
10.00 

.04 

.05 

.04 

17.00 


$0.87 

.85 

22. 4W 

7.  SO 

.081 

.M 

.05 

&00 


Total. 


14.037.00 


15.744.00 


16.86&00  22,779.00 


20,366.00    16,548.50 


•0.28 


13.50 
7.00 

.02* 

.03* 

.03 

14.00 


*  AcOfpted. 


\  Informal.    No  goarantj  accompanying  bid. 


COMMERCIAL    STATISTICS    FOR   THB  TBAR    ENDING    DECEMBER  31,   1886,  AND  INFOR- 
MATION GALLED  FOR  BT  DEPARTMENT  LETTER  OF  AUGUST  10,   1886. 

Name  of  harbor,  Manitowoo,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
light- house,  Manitowoc,  Wis. 

(1)  Amount  expended  to  June  30,  1887 $283,385.74 

Amount  required  to  complete  improvement 16, 382. 54 

Annual  cost  of  preserving  and  maintaining 7,700.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1667: 

COMMERCIAL  STATISTICS  FOR  THE   FISCAL  YEAR  ENDING  JUNE  30,   1867. 

Arrivals  and  departures  of  vesstls. 


ArrivaLn  of  veanels  — 
DcparturpH  of  veMels . 


Nnmber.  T<HUiaf«* 


686 


149.  aM 
151. 590 
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I^rincipal  articles  of  export : 

Lmnber feet,  B.  M..  8,912,000 

Grain bushels..  80,662 

Shingles,  lath,  pickets,  etc number..  61,219,400 

Flour barrels..  2,160 

(3)  Amount  of  commerce  and  nayigation  at  present  time : 

COMMBBGIAL  8TATI8TIC8  FOB  CALENDAR  YJ&AR  1886. 

ArrivaU  and  dqtariures  of  veaaela. 


ArriTalB. 

BepMrtarM. 

Steam    

Ko. 
342 
214 

148,785 
27, 787 

No, 
853 
221 

Tons. 
149,522 

Sail  

27,503 

Total 

556  1    176.572 

573 

177,025 

Principal  articles  of  export : 

Lumber feet,  B.  M.. 

Grain bushels.. 

Brick number.. 

Flour barrels.. 

Butter pounds.. 

General  merchandise packages.. 


970,000 

189,581 

1,592,000 

19,216 
163,300 

62,495 


The  above  statistics  were  furnished  by  the  deputy  collector  of  customs  for  that 
port. 

They  are  very  incomplete,  as  onlv  the  shipmento  reported  at  the  custom-house  are 
inoladed.  The  greater  pjurt  of  the  business  is  not  so  reported.  Complete  and  aocurate 
fiffures,  if  obtainable,  would,  it  is  believed,  show  an  increase  in  business  over  pre- 
TiouB  years. 

^4)  The  effect,  if  any,  of  w<Mrk  thus  far  executed  upon  the  rates  of  freight  and  in- 
surance, and  also  upon  rates  of  competing  routes  of  transportation : 

The  Milwaukee,  Lake  Shore  and  Western  is  the  only  railroad  touching  Manitowoc, 
and  the  only  competitor  with  boots  for  Manitowoc  business.  This  roail  was  requested 
several  times  to  furnish  a  table  of  its  freigtit  rates,  past  and  present,  and  promised  to 
do  BO.  bat  as  vet  has  not.  The  effect,  if  any,  which  the  improvement  of  this  harbor 
may  have  had  upon  the  rates  of  freight  by  rail  can  not,  therefore,  be  accurately  de- 
termined. The  improvement  has,  however,  materially  lessened  the  cost  of  transpor- 
tation bv  water,  and  must,  it  would  seem,  have  had  a  corresponding  e£Eeot  upon 
charges  by  rail. 

The  question  of  the  efifeot  of  this  improvement  upon  rates  of  insurance  is  treated 
of  generally  in  the  letter  transmitting  this  report. 

(5)  Prospective  advantages  to  commerce  as  well  as  benofits  to  the  oommauity  by  the 
completion  of  the  proposed  improvement : 

This  is  one  of  the  most  important  harbors  on  Lake  Michigan  north  of  Milwaukee. 
The  ship-yards  and  machine-shops  at  Manitowoc  have  diveAed  considerable  trade 
&«m  Ohioaflo  and  Milwaukee,  the  owners  of  many  yessels  pzefbring  to  have  them  re- 
paired at  Manitowoc  than  at  other  lake  ports. 

Statistics  show  a  gradual  and  material  increase  in  the  commerce  of  this  port  since 
the  work  of  improvement  began.  The  harbor  has  been,  without  doubt,  of  oenefit  to 
general  and  local  commerce,  and  the  prospective  advantages  to  commerce  and  to  the 
oommnnity  would  seem  to  Justify  a  completion  of  the  proposed  improvement. 


GGi8. 

IMPBOVEMENT  OF  SHEBOYGAN  HABBOB,  WISCONSIN. 

Estimated  cost  (see  Beport  of  Chief  of  Engineers,  1881,  page  2104) f  150, 000 

Additional  estimate  (Annual  Beport  of  Chief  of  Engineers,  1884,  page  1856) .      45, 000 

Total "795,000 

Appropriated 98,000 

The  improvement  consists  in  the  constrnction  of  two  piers  about  275 
feet  apart  at  the  oater  ends^  extending  from  the  month  of  the  Sheboy- 
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gaii  Eiv^er  to  the  20  foot  contour  iu  Lake  Michigan,  with  a  dredged  chan- 
nel between  18  feet  deep  at  the  entrance  of  the  piers  and  gradually  re- 
ducing to  14  feet  at  the  shore-line,  connecting  the  deep  Abater  of  the 
lake  with  that  of  the  river. 

Under  the  appropriation  of  $15,000  approved  August  6,  1886,  a  con- 
tract, dated  October  19,  1886,  was  entered  into  with  Messrs.  Truman  & 
Cooper,  of  Manitowoc,  Wis.,  for  building  and  sinking  on  a  pile  founda- 
tion four  cribs  each  50  feet  long  and  20  feet  wide,  and  covering  them 
with  superstructure.  Including  the  superstructure  the  cribs  will  be 
18J  feet  in  height,  and  will  extend  the  north  pier  200  feet.  It  is  ex- 
pected that  work  under  this  contract  will  commence  early  in  Julj'',  1887. 
The  contract  is  to  be  completed  by  October  31,  1887. 

The  operations  during  the  fiscal  year  have  consisted  in  dredging  by 
hired  labor  with  a  dredge  belonging  to  the  Unit/cd  States.  Commencing 
June  13,  up  to  June  30, 10,075  cubic  yards  had  been  removed.  Dredg- 
ing will  be  continued  until  about  July  15,  at  which  date  available  funds 
for  that  purpose  will  be  exhausted. 

As  stated  in  previous  reports,  this  dredging  afiPords  but  temporary 
relief,  as,  owing  to  the  open  character  of  the  old  crib-pier,  large  quanti- 
ties of  sand  pass  through  the  piers  and  are  deposited  as  a  bar  near  the 
entrance.  This  bar  has  been  a  great  impediment  to  commerce,  and  it 
is  thought  that  no  permanent  improvement  can  be  obtained  until  the 
piers  have  been  extended  over  the  bar  into  deep  water.  It  may  also  be 
necessary  to  render  the  older  portion  of  the  piers  sand  tight  by  means 
of  some  kind  of  revetment.  In  view  of  the  above  facts,  a  sufficient 
amount  of  money  should  be  made  available  to  permit  the  rapid  exten- 
sion of  the  piers. 

The  local  commerce  is  large,  and  this  harbor  would  be  extensively 
sought  for  shelter  if  the  depth  was  sufficient  for  vessels  to  enter  safely. 

To  complete  the  project,  after  the  present  contract  is  finished,  750 
linear  feet  of  crib-piers  remain  to  be  built,  and  about  69,000  cubic  yards 
of  material  to  be  removed  by  drf^dging. 

The  condition  of  the  shore-end  of  the  south  pier  is  such  that  it  must 
be  extensirely  repaired  or  entirely  rebuilt  in  the  near  future.    For  150 
feet  outside  the  present  shoreline,  and  for  about  the  same  distance  in- 
side, the  superstructure  is  badly  rotted  and  burned  away,  so  that  sand 
j  is  driven  through  into  the  channel  to  such  an  extent  that  the  shoreline 

i      .  lias  slightly  receded,  though  in  the  forty  years  preceding  1879  it  had 

'  advanced  over  300  feet. 

j  There  is  some  doubt  as  to  the  responsibility  for  the  care  of  this  part 

of  the  work.  It  was  oexjupied  for  several  years  by  the  Sheboygan  and 
Fond  du  Lac  Railroad  Company  as  a  wharf-front;  their  warehouse  and 
dock  burned  down  a  few  years"  ago,  and  have  not  been  rebuilt.  It  is 
'  probable  that  the  needed  repairs  must  be  made  by  the  United  States,  if 
they  are  made  at  all. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 
1889,  it  is  proposed  to  continue  the  pier  extension  and  dredging,  also 
to  make  some  repairs  to  the  piers. 

Length  of  the  north  pier  June  30,  1887 feet..      1,884 

Length  of  the  south  pier  June  30,  1887 do...      2,260 

Number  of  cubic  yards  dredged  to  June  30, 1887 182,633 

About  72  per  cent,  of  the  dredging  is  completed,  and  84.3  per  cent, 
of  tfie  pier  construction  will  be  completed  when  present  contract  is 
finished. 


Digitized  by 


Google 


APPENDIX  GO ^REPORT   OF   CAPTAIN   DAVIS.  2049 

Money  statement. 

July  1,  1886,  amount  available |2.22 

Amount  appropriated  by  act  approved  August  5,  1886 1? ,  000. 00 

15,002.2^ 
July  I,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1886 1,480.43 

July  1, 1887,  amount  available , 13,521.79 

{Amount  (estimated)  required  for  completion  of  existing  project 97, 000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


Abatraot  of  proposals  received  and  opened  September  24,  1886,  for  extension  of  piers  and 
construction  of  superstructure  at  Sheboygan  Barbor,  Wisconsin, 


Articles. 

1.  Knapp  &,  ,2.  Schwarz  & 
Gillen.        Berner,  Green 
Racine,  Wis.     Bay,  Wis. 

3.  Tram  an  & 
Cooper,  Mani- 
towoc, Wis.* 

4.  A.  S. 

Bretherton, 

Jackson, 

Mich.t 

5.  Wm.T. 

Casirratn. 

Milwaukee, 

Wis. 

Pine  timber,  12  by  12  inclieR 
and  12  by  18  inches,  0.500 
linear  feet. .  .per  linear  foot . 

ITemlock    timber.   12    by    12 
inches  and  12  by  18  inches, 
0,700  linear  feet,  per  lin.  ft  . . 

Pino  plankv  11,000  feet,  B.  M., 
per  H  

fO.28 

.25 

16.00 
7.00 

.04 

.06 

.04 
12.00 

$0.28 

.26 

16.00 
7.25 

.03i 

.044 

.04 
0.00 

$0.27 

.23 

15.00 
6.50 

.03 

.04 
8.00 

$0.35 

.35 

15.00 
12.00 

.04 

.05 

.04 
12.00 

$0.35 

.35 
25.00 

Stone,  080  cords per  cord 

Wronpht  -  iron     drift  -  bolts. 

15.600  poands  ...per pound. 
Wroni^ht  •  iron   screw  -  boltA. 

4,000  poands per  pound. 

Wronght-iron     spikes,     440 

poands per  pound . 

Piles,  96 each. 

&00 

.04 

.06 

.05 
12.00 

Total 

12,050.00  1       11.SB5. 10 

10,791.60 

17, 034. 60 

14,469.00 

' 

*  Accepted. 


f  Informal.    Ko  guaranty  accompanying  bid. 


COMMERCIAL   STATISTICS  FOR  THE  YEAR    ENDING    DECEMBER  31,    188C,    AND  INFOR- 
MATION CAIjLLD  FOB  BY  DEPARTMENT  LETTER  OF  AUGUST  10,   1886. 

Name  of  barbor,  Sheboygan,  Wis.    Collection  district,  Milwaukee,  Wis.   Nearest 
light-bouse,  Sheboygan,  Wis. 

(1)  Amount  expended  to  June  30,  1887   $274,927.12 

Amount  required  to  complete  ImproYomon t , ., 97,  (KK).  00 

Annual  cost  of  preserving  and  maintaining 9, 500. 00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1867. 

During  the  fiscal  year  ending  June  30,  1867,  there  cleared  from  this  port  1,114  ves- 
sels. 
The  principal  articles  of  import  and  export  during  the  year  are  given  below. 

IMPORTS. 

Lumber feet,  B.  M...  413,000 

S'on - bundles..  7,315 

rain bushels..  16,934 

General  merchandise,  etc packages..  45,905 

8872  ENG  87 129 
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EXPORTS. 

Floor barrela..  24,223 

Grain busbels..  )73,769 

Laths number..  1,065,000 

Batter  and  cbeese pounds..  1153, bOO 

Miscellaneous packages..  60,821 

(3)  Amonnt  of  oommerco  and  navigation  at  present  time. 

STATISTICS  OF  COM  MR  RGB  FOR  THE  CALBNDAR  TEAR  1886. 

ArrivaU  and  depariuren  of  vessels. 


Airivala. 

DepartnreB. 

Stesm 

JVb. 
456 
585 

Tons. 
801, 180 
62.833 

No. 
450 
OGO 

2Vm«. 
300,628 

SaU 

5«,230 

Totsl 

1,041 

853,622 

1,056 

851,924 

The  approximate  value  of  the  principal  articles  of  export  is  $4,900,000,  and  of  the 
princpal  articles  of  import  $3,900,000. 

(4)  The  .effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 

ance, and  also  upon  the  rates  of  competing  routes  of  transportation. 

The  Milwaukee,  Lake  Shore  and  Western  Railroad  is  the  only  road  reaching  She- 
boygan and  competing  with  vessels  for  the  Sheboygan  business.  The  eftect  of  the 
improvement  upon  the  freight  rates  of  this  road  can  not  be  stated,  the  company  not 
fnrnishing,  as  requested,  a  table  of  its  charges.  There  can  be  no  donbt,  however,  that 
the  competition  created  by  the  improvement  has  caused  a  reduction  in  cost  of  trans- 
portation. The  improvement'  has  also  tended  to  reduce  rates  of  insurance  by  lessen- 
ing the  dangers  of  navigation. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by 

the  completion  of  the  proposed  improvement. 

A  comparison  of  the  statistics  of  commerce  at  this  port  from  year  to  year  since  the 
improvement  began  shows  a  constant  and  decided  increase.  Sheboygan  is  a  flourish- 
ing and  growing  place  of  about  12,000  inhabitants,  doing  a  large  business  both  by  rail 
and  water.  A  continuation  atnd  completion  of  tne  improvement  already  ao  far  ad- 
vanced would  sustain  and  increase  this  business,  conferring  benefits  upon  general  com- 
merce and  local  interests. 


G  G  19. 
IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 


Estimated  cost  (see  Report  of  Chief  of  Engineers,  1877,  page  866). .. 
Additional  estimate  (Report  of  Chief  of  Engineers,  1880,  page  1922). 


$154,527.17 
27,000.00 

181,527.17 
Appropriated , 169.500.00 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869,  and  modified  in  1870  and  1876,  the  object  being  to  form  by 
dredging  two  interior  basins,  with  a  combined  area  of  about  5|  acres 
and  a  depth  of  12  feet,  with  a  channel  of  the  same  depth  connecting 
these  basins  with  the  lake. 

The  natural  channel  at  the  month  of  the  Sauk  Biver  was  narrow  and 
at  the  shoalest  point  had  a  depth  of  but  1  foot. 

The  channel  entrance,  north  of  the  mouth  of  the  Sauk  Biver,  is  in- 
closed between  two  parallel  piers  about  150  feet  apart,  extending  from 
the  shore-line  to  the  14-foot  contour  in  Lake  Michigan,  so  constructed 
that  the  flow  of  the  river  is  separated  from  the  channel  and  the  debris 
brought  down  by  freshets,  instead  of  shoaling  the  channel,  re-eoforces 
the  south  pier. 


Digitized  by 


Google 


APPENDIX   OG ^BEPOBT   OP  CAPTAIN   DAVIS. 


2051 


Ubder  the  appropriation  of  $5,000,  approved  Aagast  5, 1886,  a  con- 
tract, dated  October  19, 1886,  was  entered  into  with  Messrs.  Tmman  & 
Cooper,  of  Manitowoc,  Wis.,  for  boilding  and  sinking  in  place  one  crib 
50  by  24  by  12^  feet,  and  the  construction  of  saperstrnctore  upon  the 
same.  The  chb  was  sank  in  extension  of  the  north  pier  in  November, 
and  the  saperstmctnre  will  probably  be  completed  in  July. 

No  farther  extension  of  the  north  pier  is  contemplated,  and  when  the 
Buperstrnctaie  is  finished  the  pier  will  be  in  readiness  to  receive  a  pier- 
head light. 

To  complete  the  project  the  sonth  pier  shoald  be  extended  100  feet, 
and  abont  42,000  cabic  yards  of  material  removed  by  dredging. 

Gribs  Nos.  8  and  9  of  the  north  pier  require  additional  stone  filling 
and  planking. 

The  approved  project  contemplated  the  constraction  of  a  small  har- 
bor for  local  purposes,  and  when  completed  it  will  meet  the  present  and 
prospective  demands  of  commerce. 

The  piers  are  short  and  the  character  of  the  lake  bottom  hard,  there- 
fore the  probable  cost  of  maintenance  is  small. 

Eighty-five  and  three-fourths  per  cent,  of  the  dredging  is  completed, 
and  when  the  present  contract  is  closed  95.5  per  cent,  of  the  pier  con- 
straction will  be  completed. 

With  the  money  asked  for  for  the  fiscal  year  ending  June  30, 1889,  it 
is  proposed  to  complete  the  project  by  pier  construction  and  dredging. 

liengthof  north  pier  Jane  30, 1887 feet..  920 

Length  of  south  pier  Jane  30, 1887 do 1,236 

Namberof  cablo  yards  remoTed  to  Jane  30,  1387 253,204 

MoTiey  statement 

July  1, 1886,  amount  avftilable tlO.61 

Received  from  sale  of  fuel  to  officer 16.50 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000. 00 

5,027.11 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1886 t^,591.84 

July  1, 1887,  outstanding  liabilities 218.74 

2,810.58 

July  1, 1887,  amount  available 2,216.53 

(Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1889  12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867. 


IMt  of  materials  and  labor  wed  ai  Port  Washington  Harbor ^  Wlseonsin,  in  building  onecrib 
5O/0e<  bg^Afeet  by  ^St\  feet  for  extension  of  the  narthpier. 

[Under  oontiaot  with  Tranum  A  Cooper,  dated  October  19, 1888.] 


Arttdee. 

Quantities. 

Price. 

Cost 

Pine  timhoT  12  by  12  inches  and  12  by  18  hiches  . 

Pine  plank 

Driil-'bolu 

Screw-bolts 

linear  feet.. 

do... 

feetB.M.. 

poonds.. 

do 

,«0 

2,880 

793 
125 
187.44 

$0.80 
.24 

18.00 

.03 

.04 

.04 

7.00 

$1,038.00 
23.04 
40.08 
81.57 
31.73 

Spikes 

do.... 

5.00 

Stone , 

.....cords. 

962.08 

Total 

2,187.49 

Cost  of  crib  per  linear  foot. 
Cost  of  crib  per  cubic  foot  •• 


$43.75 
.14583 
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Abatraot  of  proposals  reodved  and  opened  Srptemher  24,  1886,  for  extension'  of  p%eh  at^d 
oonstrwstlon  of  superstructure  at  Port  Washington  Harbor,  Wisconsin, 


ArtLolet. 


&5 


11 


n§ 

ode 


pi 


Pine  timber,  12  by  12  inchM  and  12  by  18  Incbea  (2,900  linear 
feet) per  linear  foot.. 

Hemlock  timber,  12  by  12  inobes  and  12  by  18  inches  (2.20U 
linear  feet) per  linear  foot . . 

Pine  plank,  8,000  feet  B.  M per  K  feet,  B.  M. . 

Stone,  170  cords per  cord.. 

WroQgb t-iron  drift-bolts,  4.400  ponnda per  pound . . 

Wronght-iron  Borew-bolta,  800  pounds do 

Wroufl;ht-iron  spikes,  250  pounds do.... 

Belaying  pine  plank,  3,000  feet  B.  M per  M  feet,  B.  M. . 

Total 


10.34 

.31 

18.50 

7.50 

.04 

.06 

.05 

10.50 


f0.30 

.24 
10.00 

7.00 
.03 
.04 
.04 

5.00 


^.35 

.3i5 

15.00 

10.00 

.04 

.05 

.04 

18.00 


$0.38i 

.:i5 

20.00 
0.50 
.04 
.06 
.05 
8.00 


3,26e.50 


2, 825. 00 


3, 810. 00 


8,254.00 


*  Accepted. 


t Informal;  no  guaranty  aooompanying  bid. 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDINO  DECEMBER  31,  188G,  AND  INFORMA- 
TION CAIXED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10, 1886. 

Name  of  harbor,  Port  Washington,  Wis.  Collection  district,  Milwaukee,  Wis. 
Nearest  light-house,  Port  Washington,  Wis. 

(1)  Amount  expended  to  June  30,  1087 >167, 081.23 

Amount  required  to  complete  improvement 12, 000. 00 

Annual  cost  of  preserving  and  maintaining 4,700.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1870: 

The  work  of  improving  this  harbor  commenced  in  1870,  at  which  time  all  the  com- 
merce at  the  port  was  carried  on  from  a  pier  extending  into  the  lake.  Daring  the 
calendar  year  1870  the  number  of  vessels  arriving  and  departing  was  48,  with  a  toiinago 
of  3,148  tons.  The  value  of  imports  during  the  same  period  wa^^,  approximately, 
9139,400,  and  of  exports  (183,000. 

There  were  no  records  kept  at  this  port  for  the  year  1870,  and  there  are  no  means 
now  of  ascertaining  exactly  the  amount  of  commerce  done.  The  above  information 
was  furnished  by  Mr.  B.  C.  Kann,  of  Port  Washington,  compiled  from  such  data  as 
he  was  able  to  secure,  and  is  believed  to  be  approximately  correct. 

(3)  Amount  of  commerce  and  navigation  at  present  time : 

The  arrivals  and  departures  of  vessels  during  the  calendar  year  188G  were  286,  with 
a  tonnage  of  18,989  tons.  The  commerce  is  shown  by  the  following  statistics,  also 
famished  by  Mr.  B.  G.  Kann : 

Principal  articles  of  import : 

Approximate  yala^ 

Lumber,  lath,  and  shingles |110,000 

Pig-iron  and  coal 140,000 

Hides 108,000 

Barley 170,000 

Tan-bark 12,000 

General  merchandise 185,000 

Total 785.000 

Principal  articles  of  exx)ort : 

Leather 162,000 

Barley  and  malt 186,000 

Lime 145,000 
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*  Approziiiittte  volae. 

Principal  articles  of  export^ContiDned. 

Wheat  and  hay $118,000 

Flour 850,000 

Butter,  eggs,  and  cheese '. 182,000 

Total 1,643,000 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  rates  of  freight  and  insurance, 
and  also  upon  the  rates  of  competing  routes  of  transportation  : 
There  are  no  competing  routes  to  this  point,  and  the  question  of  freight  and  in- 
surance rates  is  treated  of  in  the  letter  transmitting  this  report. 

(5}  Prospective  advantages  to  commerce,  as  well  as  benefits  to  the  community,  by  the 
completion  of  the  proposed  improvement : 
It  is  doubtful  if  the  commerce  at  this  port  will  increase  beyond  its  present  dimen' 
sions;  still  it  is  believed  that  a  completion  of  the  project  now  so  nearly  finished  will* 
in  giving  greater  permanency  and  security  to  the  work,  add  to  the  safety  and  availa* 
Diltty  of  the  harbor,  thus  benefiting  general  and  local  commerce. 


G  G  20. 


PREUMINARY  EXAMINATION  OF   TORCH  LAKE   CHANNEL,  LAKE   SUPE- 
rior, michigan. 

United  States  Engineer  Office, 

Milwaukee  Wis.^  November  15, 1886. 

Sir  :  I  have  the  honor  to  report  that,  in  compliance  with  your  in- 
structions of  October  28, 1886,  an  examination  was  made  by  me  during 
the  present  month  of  Torch  Lake  Channel,  Lake  Superior,  Michigan, 
as  called  for  by  the  provisions  of  the  river  and  harbor  act  of  August  5, 
1886. 

Torch  Lake  is  5f  miles  long  and  If  miles  in  its  widest  part,  with  a 
maximum  depth  of  155  feet.  Its  longer  axis  lies  approximately  north- 
east and  southwest,  and  the  lake  itself  was  connected  with  Torch 
Bay,  an  arm  of  Portage  Lake,  by  a  narrow,  circiuitous  channel  of  6  and 
7  feet  of  water,  with  a  bar  at  its  Torch  Lake  end  with  but  3  feet  of  water 
on  it. 

About  twenty  years  ago  the  Calumet  and  Hecla  Mining  Company, 
which  has  a  stamp-mill  on  Torch  Lake,  built  a  landing  dock  in  Torch 
Lake  Channel  for  landing  coal  and  supplies  from  the  regular  lake 
steamers,  from  which  dock  it  was  removed  by  tugs  and  lighters.  At  this 
time  the  company  also  did  some  dredging,  but  only  to  facilitate  navi- 
gation for  lighters. 

Seven  years  later  it  was  decided  to  deepen  the  channel  to  steamer 
depth.  For  this  purpose  a  cut  was  made  60  feet  wide  and  13  J  feet 
deep,  or  the  same  depth  as  is  available  through  the  Portage  Lake  Ship- 
Canal. 

This  cut,  2J  miles  long,  does  not  follow  the  natural  channel,  but  a 
rectified  line,  some  portions  of  which  were  cut  through  solid  land.  The 
total  cost  of  these  improvements  somewhat  exceeded  $100,000,  and  the 
work  was  done  under  a  charter  from  the  State  of  Michigan. 

Up  to  the  present  year  no  tolls  have  been  charged,  but  this  year  a 
rate  has  been  established,  and  a  copy*  of  this  rate  is  inclosed  herewith. 

Two  other  mining  companies,  the  Osceola  and  Tamarack,  have  stamp- 
mills  on  Torch  Lake,  and  if  the  Government  should  undertake  the  pur- 

~  •Omitted. 
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chase  and  improvement  of  Torch  Lake  Channel,  would  be  exempt  from 
tolls,  while  the  canal  company  itself  woald  be  freed  from  cost  of  main- 
tenance; bat  the  commerce  of  the  lake,  although  very  large,  is,  after 
all,  entirely  local,  and  in  my  opinion  this  improvement  does  not  come 
within  the  intent  of  the  river  and  harbor  act  of  "  subserving  public 
necessity  or  convenience." 

I  therefore  respectfully  recommend  that  no  work  be  done  at  this  place 
by  the  United  States  Government. 

Very  respectfully,  your  obedient  servant, 

Ghas.  B.  L.  B.  Davis, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 
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CONSTRUCTION  OF  HABBOB  OF  REFUGE,  MILWAUKEE  BAY— IMPROVE- 
MENT OP  THE  HARBORS  OF  MILWAUKEE.  RACINE,  KENOSHA,  AND 
WAUKEGAN-IMPROVEMENT  OP  FOX  AND  WISCONSIN  RIVERS. 


REPORT  OF  CAPTAIN  W.  L.  MABSITALL,  CORPS  OF  ENGINEERS,  OFFICER ' 
IN  CHARCE,  FOR    THE    FISCAL    YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor   of  Refuge,  Milwaukee  Bay, 

Wisconsin. 

2.  Milwaukee  Harbor,  Wisconsin. 

3.  Racine  Harbor,  Wis'Sonsin. 


4.  Kenosha  Harbor,  Wisconsin. 

5.  Wankegiin  Harbor,  Illinois. 

6.  Fox  and  Wisconsin  rivers,  Wisconsin. 


United  States  Engineer  Office, 

Milwaukee^  Wis.^  August  6,  1887. 
Sir  :  I  have  the  honor  to  traDsmit  herewith  annaal  reports  for  the 
works  in  my  charge  for  the  fiscal  year  ending  Jane  30, 1887. 
Very  respectfully,  your  obedient  servant^ 

W.  L.  Marshall, 


The  Chief  of  Engineers,  XT.  S.  A. 


Captain  of  Engineers* 


H  H  I. 

HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 
CONDITION  OF  WORK  JUNE  30,  1887. 

At  the  close  of  the  fiscal  year  ending  June  30, 188G,  the  breakwater 
had  been  extended  3,100  feet,  over  650  linear  feet  of  which  8ui)erstrnct- 
nre  had  not  been  built. 

Under  the  river  and  harbor  act  approved  August  5, 188G,  proposals 
were  solicited  and  received  for  continuing  the  work  under  formal  con- 
tract|  and  opeued  at  Milwaukee,  Wis.,  September  14, 1886, 

8066 
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The  following  is  the  abstract  of  proposals  received : 

TIMBER  CRIB  BREAKWATER  ON  STONE  FOUNDATION. 

Jhairact  of  proposals  for  construction  of  breahoatery  harbor  of  refuge,  Milwaukee  Bay, 
Wis.^  received  in  response  to  advertisement  dated  August  27,  18^,  and  opened  Sepitmher 
14,  1886y  by  Capt,  W,  L,  Marshall,  Corps  of  Engineers. 


Ii 

6 

L 

F. 

OB   OB'S 

Articles. 

gS 
S^^ 

Ii 

Ii 

31 

1§II 

|3 

5 

1^3 

■Cfig 

.a.13  o 

•H 

eJ 

$16. 00 

•* 

id 

e 

Pine  timber  (727.780 feet,  B.  M.).perM. 

f  19. 30 

$19. 60 

$18.00 

$19.25 

$17.00 

mne  plank  (27,000  feet,  13.  M.) do. . 

l\ou drift-bolta  (81,200  pounds). ..per  lb. 

ia70 

16.50 

13.00 

16.00 

18.50 

12.00 

.04 

.01 

.04 

.03 

.04 

.03* 

Iron   screw-bolts,  nuts,  and  washers 

(1,170  pounds) perponnd. 

.06 

.06 

.05 

.06 

.06 

.05 

Ii  on  spikos.  8-inch  (4,050  pounds) .  per  lb 

.05 

.05 

.05 

.04 

.05 

.04 

Stone  (3,900  cords) per  cord . 

9.80 

9.20 

7.  r.o 

8.00 

9.25 

8.00 

Framlns  (727,780  feets  B.  M.) . . .  .per  M 

9.00 

9.50 

8.<K) 

9.10 

9.50 

7.75 

lAViDK plank  (27,000  feet,  B.  M.)  ..  .do.. 

7.00 

7.00 

G.0O 

5.00 

6.00 

3.00 

Taking  up  plank do.. 

10.00 

8.00 

7.00 

6.00 

10.25 

3.00 

Total  cofet  of  350  feet  substructure 

and  6:>0  feet  of  superstructure. . 

63,007.13 

61,171.18 

50,  Oil.  24 

54,109.62 

61,157.23 

1 

52,704.35 

With  approval  of  the  Chief  of  En^ueers,  a  contract  was  entered  into 
September  29, 1886,  with  Hiero  B.  Heir  &  Co.,  the  lowest  responsible 
bidders  for  the  work,  who,  under  their  contract  during  the  fiscal  year 
ending  June  30,  1887,  placed  five  cribs  on  stone  foundation,  three  of 
which  were  in  replacement  of  the  three  cribs  overturned  by  ice  pressure 
during  the  storm  of  March  23, 1887,  extending  the  east  arm  of  the  break- 
water 100  feet  to  the  southward,  and  completed  superstructure  over 
250  feet  of  substructure  previously  constructed.- 

The  length  of  the  breakwater  at  the  close  of  the  fiscal  year  ending 
June  30, 1887,  is  3,200  feet,  over  2,700  feet  of  which  superstructure  has 
been  completed. 

There  remains  to  be  constructed  of  the  breakwater  4,050  linear  feet, 
including  superstructure,  and  superstructure  over  500  feec  of  substruct- 
ure already  constructed. 

On  the  night  of  March  23, 1887,  a  violent  easterly  storm  impelled  a 
field  of  ice,  which  had  been  previously  driven  from  the  shore  by  west- 
erly winds,  against  the  breakwater,  and  three  of  the  cribs  at  the  south 
end  of  the  incomplete  work  yielded  to  the  pressure  and  were  overturned, 
and  still  lie  near  their  former  site. 

Had  the  superstructure,  which  is  continuous,  been  completed,  or  had 
the  wind  been  oblique,  or  the  harbor  been  filled  with  ice,  the  accident 
would  not  probably  have  occurred,  whatever  may  have  been  the  vio- 
lence of  the  storm. 

To  increase  the  stability  of  the  work,  the  plan  for  the  future  work  has 
been  modified,  by  authority  of  the  Chief  of  Engineers,  as  follows : 

The  length  of  the  cribs  are  to  be  100  feet  instead  of  50  feet ;  the  berme 
of  the  stone  foundation  to  be  widened  on  the  land  side,  and  the  break- 
water to  be  backed  up  with  stone  on  this  side  about  G  feet. 

These  modifications  will  increase  the  cost  of  the  substructure  about 
$8  per  linear  foot,  or  6  per  cent    Tliis  increases  the  original  estimate 
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mMe  for  the  work  for  the  part  still  to  be  built  $33,600,  which  is  included 
in  the  estimate  herewith.  t 

Careful  accouut  of  the  cost  of  the  work,  exclusive  of  eo^ineeriu^  and 
superintendence  and  office  expenses,  has  been  kept,  and  a  tabulated 
statement  will  be  found  with  the  report  hereto  ap{>ended  of  Assist- 
ant Engineer  W.  H.  Bearding,  who  has  been  in  local  charge  of  the  work 
since  its  inception. 

The  harbor  is  becoming  available,  to  a  limited  Extent,  as  a  harbor  of 
refuge  during  northerly  storms,  and  a  point  is  now  reached  in  its  de- 
velopment when  its  sheltered  area  is  more  rapidly  extended  than  here- 
tofore as  work  progresses. 

The  last  appropriation  for  this  wdrk  combined  the  harbor  of  refuge, 
Milwaukee  Bay,  and  Milwaukee  Harbor.  Of  the  amount  appropriated 
an  allotment  sufficient,  with  the  balance  remaining  on  hand  from  former 
appropriations  for  Milwaukee  Harbor,  to  rebuild  the  superstructure 
over  the  outer  section  of  the  north  pier  of  Milwaukee  Harbo^*,  has  been 
made  by  the  War  Department. 

The  necessary  amount  is  estimated  at  approximately  $4,000,  which 
should  be  deducted  from  the  amount  stated  in  the  financial  statement 
below  as  "amount  available.'^  It  is  not  available  for  the  harbor  of  ref- 
uge, having  been  allotted  under  the  act  of  August  5, 188G,  to  Milwaukee 
Harbor.  It  should  be  deducted  also  from  the  statement  of  the  amount 
appropriated  for  the  work. 

PROPOSED  APPLICATION  OF  FUNDS  AVAILABLE  FOE  EXPENDITURES 
DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,   1888. 

All  funds  now  available  will  be  required  for  the  continuance  of  the 
work  under  the  present  contract  and  for  lighting  the  breakwater  during 
the  present  season  of  navigation.  Any  further  appropriations  that  may 
be  made  applicable  to  the  work  during  the  fiscal  year  will  be  expended 
in  extending  the  east  arm  of  the  breakwater  southward. 

PROPOSED  APPLICATION   OF    FUNDS  ASKED    FOR    FISCAL  TEAR  END- 
ING JUNE  30,   1889. 

The  funds  asked  for  are  to  be  used  to  extend  the  main  arm  of  the 
breakwater  southward  and  to  complete  the  superstructure  over  the  work 
as  far  as  it  will  then  have  been  built. 

It  is  hoped  that  the  next  appropriation  may  be  of  sufficient  magnitude 
to  allow  the  work  to  be  advanced  far  enough  to  meet  to  an  appreciable 
extent  the  needs  of  navigation  fbr  a  harbor  of  refuge. 

This  harbor  is  of  use  to  the  general  commerce  of  the  lakes,  including 
that  between  Lake  Michigan  ports  and  the  other  great  lakes. 

A  statement  of  the  amount  of  commerce,  which  is  increasing,  may  be 
found  in  Colonel  Houston's  report,  published  in  House  Ex.  Doc.  No.  43, 
Forty-sixth  Congress,  third  session. 

Money  statement 

July  1,  1886,  amount  available $1,738.62 

Amount  appropriated  by  act  approved  August  5,  1^86 «0, 000. 00 

61,738.68 
July  1. 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabmties  outstanding  July  1, 1886. |20,072. 72 

July  1,  1887,  outstanding  liabilities 1,911.32 

21.984.04 

July  1, 1887|  amount  available 39,754.58 
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(AmoQDt  (estimated)  required  for  completion  of  existing  project |4d8, 600.00 
AmoQDt  that  can  be  profitably  expended  in  ^scal  year  ending  June  30, 1889  200, 000. 00 
Snbmitt-ed  in  compliance  with  I'equiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  W.   H.   HBARDING,  ASSISTANT  ENOIKBBR. 

UxmcD  States  Engineer  Office, 

Milwaukee,  Wis,,  June  30, 1887. 

Sir  :  The  following  report  npon  the  breakwater  for  harbor  of  refnge,  Milwaukee 
Bay,  Wisconsin,  for  the  fiscal  year  ending  this  date,  is  respectfally  submitted. 

By  act  of  Congress  of  August  5, 1886,  the  sum  of  960,000  was  appropriated  for  the 
extension  of  the  **  breakwater  for  harbor  of  refuge,  Milwaukee  Bay,  and  improve- 
ment of  Milwaukee  Harbor. '' 

On  the  27th  day  of  the  same  month  advertisements  were  inserted  in  the  daily  papers 
inviting  proposals  for  the  construction  of  seven  cribs,  each  of  which  to  be  of  dimensions 
50  feet  Dv  24  feet  by  22i  feet ;  to  be  built  and  placed  upon  stone  foundations  in  exten- 
sion of  the  breakwater,  and  also  for  the  construction  of  650  running  feet  of  super- 
structure npon  cribs  already  sunk  in  place. 

Bids  were  received  until  noon  September  14, 1886,  at  which  time  they  were  opened, 
and  the  work  was  awarded  to  the  lowest  bidders,  Messrs.  Hiero  B.  Herr  &.Co.,  of 
Chicago.  III.  A  contract  was  entered  into  by  them  for  doing  the  work  on  the  29th 
day  of  the  same  month.  Work  npon  the  superstructure  was  commenced  by  the  con- 
tractors in  October,  and  continued  until  the  2d  day  of  December,  when  operations 
were  suspended  by  reason  of  the  severity  of  the  weather. 

Several  heavv  storms  occurred  during  the  winter,  and  on  the  night  of  the  23d  of 
March  three  of  the  cribs  (Nos.  54,  55,  and  56)  were  removed  from  tneir  positions  at 
the  southern  extremity  of  the  breakwater  by  an  easterly  storm  of  unusual  violence.  A  t 
the  time  of  this  occurrence  the  condition  of  the  lake  was  such  as  to  produce  a  most 
destructive  effect.  The  ice-floes,  which  for  a  day  or  two  previous  had  been  driven 
from  the  shore  into  the  lake  by  westerly  winds,  were  returned  by  the  heavy  easterly 
gale  with  such  force  upon  the  breakwater  as  to  overturn  the  three  cribs  and  carry 
tbem  entirely  off  the  line  of  the  work,  leaving  them  on  their  inner  or  western  sides. 
These  cribs  were  sunk  in  June  and  July,  lt$5,  and  previous  to  their  removal  had 
withstood  the  force  of  many  heavy  seas  without  being  affected  thereby  either  .in 
alignment  or  horizontality. 

The  fonndations  of  the  cribs  were  but  slightly  disturbed,  their  displacement  havins 
been  effected  by  the  force  of  the  ice,  applied  near  the  water-line,  which  overturned 
them  npon  their  inner  lower  edges.  The  cribs  were  placed,  in  accordance  with  the 
Hpecified  plan,  upon  a  stone  foundation,  the  top  of  which  was  laid  at  a  depth  of  20 
feet  below  datum. 

After  the  cribs  were  removed  I  took  soundings  over  their  former  sites,  and  in  two  or 
three  places  found  depths  of  less  than  16  feet  of  water.  These  reduced  depths  were 
undoubtedly  due  t>o  the  running  out  of  the  stone  through  the  grillage  at  the  instant 
of  the  overturning  of  the  cribs.  The  general  depths  ranged  from  18. !>  to  21.6  feet. 
The  mean  distances  to  which  the  cribs  were  forced  to  the  westward  of  the  western 
line  of  breakwater  were  as  follows : 

feet. 

Crib  No.  54 24.4 

Crib  No.  55 31 

Crib  No.  56 15 

If  the  cribs  had  been  provided  with  superstructure  it  is  possible  that  they  might 
have  withstood  the  force  applied  by  the  ice.  In  supplying  new  cribs  to  take  the 
places  of  those  removed  it  was  considered  advisable  not  to  disturb  the  foundations  of 
stone  already  laid  and  compacted  by  time  and  pressure,  but  to  build  them  of  such  a 
height  as  to  conform  with  the  height  of  the  solidified  foundations,  so  that  superstruct- 
ure might  be  built  over  them  as  soon  as  desired,  without  fear  of  further  serious  set- 
tlement. Three  cribs,  Nos.  54,  55,  and  56,  were  therefore  constructed  of  dimensions 
50  feet  in  length  by  24  in  width  and  18i  feet  in  height,  instead  of  22i  feet  as  has 
l)een  necessary  for  fonndations  laid  at  20  feet  below  datum.  These  have  been  suc- 
cessfully sunk  by  the  contractors,  as  have  also  Cribs  Nos.  57  and  58,  of  the  specified 
dimensions,  50  by  24  by  22^  feet. 

The  remaining  cribs,  59  and  60,  to  be  built  under  the  present  contract,  are  well  ad- 
vanced, and  wiU  be  sunk  during  the  month  of  July,  and  work  upon  the  superstruct- 
ure will  be  resumed. 

The  anchorage  area  behind  the  breakwater  will  now  accommodate  a  number  of 
veMeli  aeekiDg  shelter  from  northeast  storms.    The  sohooner-rigged  aoow  L.  May 
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Gu^nrie  was  used  as  a  ligbi-ship  at  the  south  end  of  the  breakwater  until  the  close  of 
navigation  in  1886,  and  the  scow  Dunham  has  been  used  for  the  same  purpose  since 
May  1,  1887,  nnder  an  agreement  made  with  the  lowest  bidder  for  keepine  a  light,  in 
accordance  with  specifications.  The  services  of  the  Dunham  will  be  employed  until 
the  close  of  navigation  in  1887. 

The  following  table  exhibits  the  cost  of  each  crib  in  the  breakwater  from  Crib  No. 
I  to  Crib  53: 

LCribs  1  to  28  bnilt  under  ooniraoi  of  J.  W.  Dennis,  of  date  Jnne^,  1881.  Cribs  27  to  43  bnilt  un- 
der contract  of  C.  H.  Starke,  of  date  October  11, 1882.  Cribe  44  to  58  buUt  under  contract  of  C.  U. 
Starke,  of  date  S^tember  12, 1884.] 


Knmber  of 
crib. 


Depth  of 
water 

in  which 
placed. 


Dimensions  of 
crib. 


Cost  of 
crib. 


Helffht  of 
foundation. 


Cost  of 
foundation. 


Cost  of 
super- 
structure. 


Total  cost 
with  super- 
structure. 


1. 
2 

8 

4 

5 

6 

7 

8 

» 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

2S 

34 

25 

26 

27 

28 

29 

90 

31 

Zt 

as 

34 

35 

36 

37 

38 

30 

40 

41 

42. 

43. 

44  . 

45. 

46. 

47. 

48. 

40. 

50. 

51. 

S8. 

53. 


8.4 
9.8 
8.6 
9.8 
11.0 
12.5 
33.5 
14.1 
14.5 
15.1 
lSk6 
16.0 
16.8 
1&8 
1&2 
1&8 
10.0 
19.8 
19.9 
20.4 
20.6 
20.8 
21.2 
2L6 
21.75 
21.9 
22.8 
2a4 
34.0 
23.8 
24.0 
24.3 
34.5 
24.9 
25.2 
25.8 
2&1 
28.5 
26.8 
27.1 
27.2 
27.6 
29.4 
29.4 
29.0 
29.5 
80.2 
80.2 
30.1 
80.8 
80.6 
30.2 
81.2 


FeeL 
100  X  20  X  10| 
100  X  20  X 10 
100  X  20  X 10 
100  X  20  X  12 
100  X  20  X  12 
100  X  20  X  14 
50  X  24  X  14 
50  X  24  X  16 
60  X  24  X  16  I 
fiO  X  24  X  18 
60  X  34  X  18m 
50  X  24  X  18 
50  X  24  X  18i 
50  X  24  X  18 
SO  X  24  X  18 
50  X  24  X 18  I 
50  X  24  X  20  f 
50x24x22| 
50  X  24  X  22m 
50  X  24  X  22m 
50x24x22 
00x24x22 
50x24x24m 
S0x24x24r 
50x24x24  ,, 
50x24x24 
50  X  24  X  22  t 
50  X  24  X  22 
50  X  24  X  20  I 
50x24x22 
50  X  24  X  22 
60  X  24  X  22 
50  X  24  X  22 
50  X  24  X  22  f 
50x24x22| 
60  X  24  X  22  , 
50x24x22; 
60  X  24  X  22  I 
50  X  24  X  22m 
50  X  24  X  22m 

59  X  24  X  22 
SO  X  24  X  22 
S0x24x22, 

60  X  24  X  22 
SO  X  24  X  22  F 
50  X  24  X  22  I 
SO  X  24  X  22 
50  X  24  X  22 
60  X  24  X  22i 
50  X  24  X  22 
50x24x22  , 
50  X  24  X  22< 
50  X  24  X  22i 


$2,611.62 
2. 611. 62 
2,678.34 
3.107.59 
3,180.00 
3,697.50 
2, 11&  10 
2,391.49 
2,392.78 
2, 674. 45 
2,674.45 
2.674.45 
2,674.45 
2,674.45 
2,674.45 
2,674.45 
2, 959. 16 
3,241.19 
3, 24L 10 
3,241.19 
3,241.19 
3,265.02 
3, 522. 64 
8,528.21 
3, 523. 21 
3,580.02 
8,764.75 
3,764.75 
8,472.24 
8, 79a  77 
3,798.77 
3,706.84 
3,790.84 
3, 79a  77 
8,787.3.> 
3.703.06 
8,798.77 
a  79a  77 
8, 79a  77 
3, 79a  77 
8.690.56 
3, 6!iO.  70 
3,658.70 
3,041.26 
3,041.26 
3,070.49 
8,070.40 
8,070.48 
8,08a») 
8,060.00 
8.0C^.60 
8,060.60 
8,060.60 


Feet. 

(*) 
(*) 
<*) 
(•) 
(•) 
(*) 
(*) 
(•) 
(*) 
(♦) 
(•) 
(*) 
(*) 
(*) 
(•) 
(•) 
(*) 

n 
(*) 
(•) 
(*) 

(•) 
(*) 
(*) 


2.0 
2.5 

ao 

3.8 
4.0 
4.3 
4.5 
4.9 
5.2 
5.8 

ai 
as 
a8 

7.1 
7.2 
7.6 
9.4 
9.4 
9.0 
9.5 
10.2 
10.2 
10.1 
10.8 

lao 

10.2 
11.2 


Feei. 

<!> 
(t) 

(♦) 
(t) 
(t) 
(t) 
(f) 
(t) 
(t) 
(t) 

(t) 

<t> 
<t) 

<t) 

(t) 

<1> 
(t) 
(t) 
(1) 

<!> 
(t) 
(t) 
(t) 
(t) 
(t) 

$710.87 
805.85 
1,04a  22 
738.02 
829.13 
917. 48 
97a  64 
3,032.06 
1,05a  78 
1, 172. 24 
1,101.08 
1,27a  23 
l,4ia41 
1,47a  88 
1,573.12 
1,600.27 
l,70a50 
1,983.24 
1,89a  35 
1,002.16 
1,962.32 
1,06a  20 
1,082.82 
2,621.63 
l,8ia98 
1. 912. 01 
2,088.47 


$743.99 
742.99 
742.99 
742.99 
742.99 
742.99 
612.88 
812.68 
612.83 
612.63 
612.68 
612.63 
612.68 
612.68 
612<68 
810.29 
8ia29 
819.29 
819.29 
819.29 
819.29 
8ia20 
819.29 
819.29 
819.29 
819.29 
819.29 
819.29 
8ia29 
625.72 
625.72 
625.72 
625.72 
82a  72 
62^72 
62a  72 
625.72 
62a  72 
625.72 
625.72 
1950.27 
t950.27 
t950.27 
73a  80 
738.80 
73a  H» 
73a  80 
73a  80 


$3,854.81 
8,854.61 
8,4ia83 
8,830.58 
8,922.99 
4,440.49 
2,730.82 
8,004.12 
8.0ua4l 
8.287.08 
8.287.08 
8,287.08 
8,287.08 
8,287.08 
a  287. 08 

a4oa74 

8, 77a  44 
4,060.48 
4,000.48 
4,060.48 
4.060.48 
4, 084. 31 
4,841.03 
4, 342.  ro 
4, 342. 50 
4, 34a  31 
5,294.41 
5,389.39 
5.339.75 
5,10i.51 
5, 253. 82 
a  34a  04 
5,399.20 
5, 45a  55 
5,460.&> 
5,591.02 
5.6ia57 
5,702.72 
5,842.90 
5,901.37 
6,2ia9!> 

a2ia24 

6.3ia47 
5,768.80 
5, 87a  41 
5^71L45 
5,701.61 
5, 789. 48 
(}) 

(§) 


•Ob  lake  bed. 


tKone. 


18  feet  high. 


^  Not  yet  bnilt 
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The  alignment  of  the  cribs  has  been  tested  whenever  it  has  been  thought  necessary. 
A  recent  test  showed  that  the  storms  of  last  winter  had  somewhat  disturbed  two  or 
three  of  the  cribs,  and  I  found  it  necessary  to  make  a  chang^  of  about  2  inches  in 
150  feet  in  the  points  goTerning  the  direction  of  the  sonth  arm  of  the  breakwater  in 
order  to  place  the  cribs  suiik  under  the  present  contract  on  the  exact  line.    . 

The  accuracy  with  which  the  cribs  have  been  placed  on  line,  and  the  creditable 
manner  in  which  the  work  of  construction  has  been  performed,  are  largely  due  to  the 
faithful  supervision  of  Mr.  Samuel  Whitney,  United  States  inspector. 
Very  respectfully,  jour  obedient  servant, 

W.   H.  HSAJIDING, 

J8$iatant  Engineer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S.  A, 


COMMERCIAL  STATISTICS. 


The  nearest  collection  district  is  Milwankee,  Wis.;  the  nearest  port  of  entry  is  Mil- 
waukee, Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  daring  the  last 
fiscal  year  is $249,212.89 


plan  fob  permanent  superstructure  op  piers  por  lake  har- 
bor worksy  by  captain  w.  l.  marshall,  corps  op  engineers. 

United  States  Engineer  Office, 

Milwaukee^  Wis.^  March  7, 1887. 

Sir:  In  my  annaal  report  for  1885  I  recommended  that  on  account 
of  the  advancing  price  of  lumber  the  superstractnres  of  the  harbors  in 
this  district  should  be  made  permanent.  Since  that  time  I  have  at  in- 
tervals thought  of  several  plans  for  permanent  stmctores  of  stone  and 
concrete,  which  have  been  the  nsual  materials  proposed,  but  they  are 
open  to  the  objections  of  difficulty  of  construction,  great  cost,  and  greater 
or  less  wear  and  destruction  by  ice  and  frost.  The  facing,  if  of  stone, 
must  be  of  cut  stone,  carefully  laid. 

I  have  now  to  submit  a  plan  for  a  permanent  superstructure  of  con- 
crete faced  with  cast-iron,  which  is  reasonably  cheap,  and  which,  it  is 
thought,  will  obviate  some  of  the  objections  to  exposed  concrete  blocks, 
or  to  ezpensvie  cut  stone. 

I  have  to  respectfully  request  that  the  project  submitted  may  be  con- 
sidered, and  that,  if  it  possesses  sufficient  merit,  I  may  be  authorized 
to  apply  it  to  the  extension  of.  the  pier  of  the  harbor  of  refuge,  Mil- 
waukee Bay,  which,  being  upon  a  firm  stone  foundation,  is  particularly 
fitted  to  receive  permanent  superstructure. 

The  drawings,  with  the  explanation  of  the  project  written  thereon, 
fully  explain  the  construction. 

By  the  nse  of  cast-iron  plates  many  forms  of  facing  may  be  employed 
which  may  admit  secure  fastening  to  the  concrete  backing.  The  draw- 
ings show  only  one  of  such  forms,  which  may  perhaps  be  advantage- 
ously modified. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 


Captain  of  Engineers, 


The  Ohief  OF  Engineers,  U.  S.  A. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  16, 1887. 
Eespectfally  referred  to  the  Board  of  Engineers  for  consideratiou 
and  for  report. 
By  command  of  Brigadier-Greneral  Doane. 

John  G.  Parke, 
Colonel  of  Engineers^ 
Bvt.  Maj.  Oen.j  U,  8.  A. 

[Second  indorsement] 

The  Board  of  Engineers, 

New  York,  April  12, 1887. 
Kespectfally  returned  to  the  Engineer  Department. 
The  Board  of  Engineers  have  considered  the  method  of  construction 
for  the  superstructure  for  the  breakwater  for  the  harbor  of  refage  at 
Milwaukee,  proposed  by  Captain  Marshall,  Corps  of  Engineers,  and  is 
of  opinion  that  it  would  be  well  to  construct  a  piece  about  250  feet  in 
length  in  the  most  exposed  part  of  the  breakwater  as  an  experiment. 

For  superstructures  of  greater  height  and  width  than  that  proposed 
by  Captain  Marshall  the  Board  is  of  the  opinion  that  the  method  rec- 
ommended by  it  for  the  Buffalo  Breakwater  will  be  less  expensive  and 
quite  as  durable  as  the  device  under  consideration ;  and  if  the  construc- 
tion at  Milwaukee  was  not  to  be  applied  as  an  experiment  would  prefer 
to  make  the  superstructure  14  feet  thick  on  top  rather  than  10  feet,  as 
suggested. 
On  behalf  of  the  Board. 

Thos.  Lincoln  Casey, 
CoUynel  Corps  of  UnffineerSy 

President  of  Board, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  16, 1887. 
Bespectfully  returned  to  Captain  Marshall  for  his  information  and 
guidance,  the  recommendations  of  the  Board  being  concurred  in  by  this 
office. 

•  •••••• 

By  command  of  Brigadier-Oeneral  Duane. 

John  G.  Parke, 
Colonel  of  Engineers, 
Bvt.  Maj.  Oen.,  U.  S.A. 


H  H  2. 

improvement  of  MILWAUKEE  HARBOR,  WISCONSIN. 

condition  of  work  JUNE  30, 1887. 

During  the  fiscal  year  ending  June  30,  1887,  work  at  this  harbor  has 
been  confined  to  cutting  down  and  rebuilding  superstructure  over  the 
outer  section  of  the  north  pier. 

Under  the  project  approved  by  the  Chief  of  Engineers,  for  disbursing 
the  balance  of  the  appropriation  of  August  2, 1882,  and  the  allotment 
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from  the  appropriation  of  Aagost  5, 1886,  proposals  were  solicited  and 
received  for  catting  down  and  rebnilding  the  saperstructnre  over  the 
north  pier  onter  section,  as  follows: 

Ahstraei  of  proposals  for  cutting  daum  and  rebuilding  600  feet  of  mperstructure,  north 
pier,  Milwaukee  Harbor,  Wieoonsinj  received  in  response  to  advertisement  dated  August 
'i7,1886,  and  opened  September  14, 1886,  by  Captain  W.  L,  Marshall,  Corps  of  Engineers. 


Anlolea. 


Pine  timber.  294,336  feet.  B.  M perH.. 

Iron  drilt-boltfl,  84«400  poands per  pound.. 

Pine  plank  (3  inch),  12,000  feet,  B.  K perM.. 

Iron  spikee (8  inch),  800  poands per  pound. . 

White  oak  piles,  in  place,  3,500  linear  feet. . .per  linear  foot. . 

White  oak  timber,  in  place,  0.000  feet,  B.  M per  M.. 

Iron  screw-bolts,  6,000  poands perpoond.. 

Framing  timber,  294,336  feet,  B.  M perH.. 

Total  oost 


18,337.75 


With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into 
September  29, 1886,  with  Hiero  B.  Herr  &  Co.,  the  lowest  responsible 
bidders  for  this  Work,  who,  during  the  year,  have  cnt  down  and  rebuilt 
270  linear  feet  of  superstructure. 

The  depth  of  water.throagh  the  entrance  between  the  piers  has  de- 
teriorated to  17  feet,  and  dredging  will  be  necessary  the  next  reason  to 
restore  it  to  its  proposed  depth  of  18  feet  at  mean  low  water  in  Lake 
Michigan.  The  width  of  the  17-foot  channel  has  materially  lessened 
during  the  past  year. 

PROPOSED   APPLIOATION    OF    FUNDS   AVAILABLE  AND   THOSE  ASKED 
FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

It  is  proposed  to  apply  the  funds  now  on  hand  from  the  appropriations 
of  1882  and  1886  to  the  completion  of  the  present  contract  for  cutting 
-  down  and  rebuilding  the  superstructure  over  the  outer  section  of  the 
north  pier. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1889,  are  to  be 
applied  to  the  cutting  down  and  rebuilding  the  superstructure  over  the 
outer  section  of  the  south  pier ;  to  the  protection  of  this  work  by  guard- 
piles  and  bulkhead  timbers  at  the  ends  of  the  piers ;  to  repairing  the 
pile-protection  to  the  stone  superstructure  of  the  inner  section  of  the 
north  pier,  and  to  dredge  out  the  harbor  entrance  to  18  feet  below  low 
water. 

This  harbor  is  the  second  in  importance  on  Lake  Michigan.  The 
original  project  is  completed,  and  it  is  probable  that  for  many  years  no 
work  beyond  maintenance  will  be  required.  The  superstructure  of  the 
piers  when  repaired  should  then,  to  lessen  the  cost  of  maintenance,  be 
made  permanent  by  building  it  of  stone  or  concrete.  The  superstructure 
of  the  inner  section  of  the  north  pier  of  this  harbor  is  now  of  stone  and 
concrete,  and  is  satisfactory.  The  cost  of  stone  superstructure  is  nearly 
three  times  that  of  wood,  but  it  is  permaneut, 
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Money  statement 

July  1,1886,  amount  available $8,737.90 

July  1, 1887,  amount  expended  during  fiscal  year,  excluBive  of 

liabilities  outstanding  July  1, 1886 $801.55 

July  1, 1887,  outstanding  liabilities 34.40 

— — —  835.95 

July  1,1887,  amount  available 7.901.95 

(Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Amount  thivt  can  belprohtably  expended  in  fiscal  year  ending  June  30, 1889  32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


beport  of  mb.  w.  h.  heabding,  abb18tant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  Wis,,  June  30, 1887. 

Sir  :  The  following  report  in  relation  to  the  harbor  of  Milwaukee,  Wis.,  is  respect- 
fully submitted : 

At  the  commencement  of  the  fiscal  year,  ending  this  date,  the  fands  available  for 
the  improvement  of  this.harbor  were  $8,737.90. 

The  appropriation  of  $60,000  by  act  of  Congress  of  date  August  5, 1886,  for  "  Improv- 
ing harbor  of  refuge  at  Milwaukee  Bay,  and  Milwaukee  River,''  provided  the  balance 
of  means  necessary  to  cut  down  and  rebuild  the  superstructure  of  the  outer  section 
of  tho  north  pier,  which  was  built  in  1871  and  1872,  its  length  being  600  feet  and  width 
26  feet. 

Proposals  for  doing  the  work  were  solicited  by  advertisement  in  the  daily  papers, 
which  proposals  were  opened  on  the  14th  day  of  September,  1886. 

Messrs.  Uiero  B.  Herr  &  Co.  were  the  lowest  bidders,  and  a  contract  was  entered 
into  by  them  for  doing  the  work  on  the  29th  day  of  the  same  month. 

Owing  to  the  lateness  of  the  season  and  the  necessity  of  maintaining  the  beacon 
light  at  the  extremity  of  the  pier,  which  is  only  accessible  during  storms  by  means  of 
an  elevated  platform  constructed  from  the  light-house  crib  to  the  beacon,  it  was  not 
considered  advisable  to  commence  the  work  in  1886,  with  a  probability  of  being 
obliged  to  suspend  operations  before  its  completion,  as  such  an  occurrence  would 
have  been  a  serious  inconvenience  to  the  keeping  of  the  light,  as  well  as  a  possible 
detriment  to  navigation.  The  difficulty  experienced  by  the  contractors  in  obtaining 
transportation  of  timber  and  other  causes  also  retarded  operations,  so  that  the  work 
of  cutting  down  was  not  commenced  until  the  28th  day  of  last  month,  since  which 
time  tho  progress  made  upon  the  work  has  not  been  rapid,  owing  to  the  large  quan- 
tity of  stone  necessary  to  be  moved  from  the  old  work  into  the  new  superstructure  by 
means  of  wheelbarrows. 

An  equivalent  to  270  running  feet  of  new  superstructure  has  been  cut  down  and 
rebuilt. 

On  the  6th  day  of  last  month  I  took  soundings  in  the  channel  between  the  harbor 
piers,  and  submitted  a  plat  of  the  same.  This  plat  shows  the  channel,  which  carries 
a  depth  of  more  than  17  feet  of  water  below  datum,  to  be  yet  fully  100  feet  in  width, 
although  the  deposit  of  siiind  and  sewage  matter  ([erjual  to  about  six-tenths  of  a  foot 
during  the  past  year)  is  gradually  uanowing  its  limits,  and  it  is  probable  that  it  will 
be  necessary  to  enlarge  and  deepen  it  by  dr^ging  very  shortly.  The  saperstructure 
of  the  outer  section  of  the  south  pier  needs  to  be  removed,  and  repairs  are  necessary 
at  the  west  ends  of  both  the  north  and  south  piers,  where  they  have  been  damaged 
by  collisions  and  worn  by  use  and  time.  The  pile  protection  to  the  stone  superstruc- 
ture of  the  inner  section  of  the  north  pier  is  also  in  need  of  repairs.  This  necessity  is 
chiefly  due  to  the  rough  usage  to  which  it  is  constantly  subjected  by  the  mooring  of 
vessels  to  the  wales  or  fender-timbers  which  secure  the  piles  in  alignment. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hearding, 
Aeeisiant  Engineer* 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U.  S,  d> 
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COMMERCIAL  STATISTICS. 

The  followiug  extract  taken  from  the  uDDual  report  of  the  Becretftry  of  the  Cbaiuber 
of  Commerce  for  the  tiacal  year  ending  April  4,  1887,  show  the  receipts,  shipmeDta, 
and  manufactures  of  some  of  the  leading  articles  of  commerce  at  the  harbor  and  city 
of  Milwaukee  during  the  year: 

Receipts. — Barley,  by  rail  and  lake,  6,019,424  bushels — consumed  by  brewers, 
2,446,286  bushels ;  beer  manufactured,  1,203,897  barrels ;  batter  received,  8,288,619 
pounds;  cheese,  20,023,169  pounds;  coal,  759,681  tons,  of  which  714/i42  tons  arrived 
by  lake  and  45,4:^9  by  railroad;  corn,  719,230  bushels  |  eggs,  132,381  packages;  flax- 
seed, 2,298,052  bushelis,  of  which  81, 523  bushels  were  disposed  of  in  this  market ;  flour 
manufactured  in  Milwaukee,  952,802  barrels;  flour,  total  receipts,  3,659,377  barrels; 
fire-wood,  88,365  cords;  hides,  612,408;  hogs,  receipts  to  February  28,  674,128,  of 
which  553,077  were  packed;  hops,  13,807  bales;  hops  used  by  brewers,  2,078,852 
pounds ;  lumber,  245,555,000  feet,  B.  M. ;  shingles,  76,320,000 ;  cedar  poets  No.  1, 124,- 
328 ;  malt,  3,764,730  bushels ;  mill  stufis,  receipts,  66,500  tons ;  shipments,  102,293 
tons;  oats  received,  3,074,502  bushels;  pig  iron,  31,722  tons;  potatoes,  604,967  bushels : 
potatoes  shipped,  224,900  bushels ;  salt,  409,339  barrels  ;  tan  bark,  42,596  cords  ;  tal- 
low, 1,512,940  pounds;  wheat,  8,527.080  bushels;  tobacco  (Wisconsin),  11,731,582 
pounds;  estimated  value  of  product  of  rolling-mills,  $3, 7IS0,000;  tonnage  of  material 
received  at  rolling-mill,  120,089  tons  by  lake  and  128,384  tons  by  rail;  receipts  of  office 
of  internal  revenue,  $2,479,121.92 ;  bank  deposits,  $598,638,113.21 ;  post-office  receipts, 
1356,327.38 ;  money-order  business,  $4,595,863.51. 

The  nearest  collection  district  is  Milwaukee,  Wis. 

The  nearest  port  of  entry  is  Milwaukee,  Wis. 

Amount  of  revenue  collected  at  this  port  of  entry,  |249,212.89. 

The  arrivals  and  departures  of  vessels  at  this  port  daring  the  fiscal  year,  as  given 
by  the  collector  of  this  port,  were  as  follows : 


Desoription. 

Arrlvalfl. 

Departnrea. 

Steamers 

No. 

2,670 

2,743 

JVm*. 
1,«24,0» 
640.203 

No. 

2,638 
2,762 

TonM. 
1, 878,  949 

Sailveaaels 

597,234 

Total 

6,313 

2,364,292 

5,300 

2,476.183 

kspo&t  of  mr.  w.  h.  ueajrdino,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  December  13,  1886. 
Sir:  The  following  information  respecting  the  harbor  of  Milwaukee,  Wis.,  is  re- 
spectfully submitted,  in  accordance  with  the  requirements  of  circular  from  the  Office 
of  Chief  of  Engineers,  of  date  August  10,  1886: 

(1)  The  amount  expended  upon  the  harbor  by  the  United  States  Govern- 
ment to  November  30,  1886 $276,474.82 

Amount  expended  by  the  city  of  Milwaukee 321,355.66 

Total 597,830.48 

The  project  is  completed.  The  estimated  annual  cost  of  preserving  and  maintaining 
harbor  is  |10,000. 

(2)  The  following  notes,  taken  from  the  records  of  the  Milwaukee  Board  of  Trade, 
Chamber  of  Commerce,  exhibit  the  amount  of  commerce  and  navigation  when  work 
of  improvement  began. 

**  The  following  aggregate  of  shipments  Arom  this  port  during  the  season  of  1852  has 
been  taken  from  the  books  of  those  engaged  in  the  business,  and  may  be  relied  npon  as 
correct: 
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A  rticlea. 


Flour barrols 

Wheat busheia 

Barley do.. 

Oats do.. 

Rye do.., 

R^'e  floor do  .. 

Corn  luottl tons, 

Live  and  drewed  hof^s pounds. 

Pork barrolB. 

Smoked  hams pounds. 

Pickled  hams barrels . 

Smoked  shoulders do... 

Pickled  shoulders do  . . 

Lard    packaf^es. 

Tallow barrels . 

Beef  ham  do. . . 

Navy  beef do . . . 

YinoKar do. . . 

E^ss ■ do... 

Butler kegs . 

Beans    barrels. 

Saleratns pounds . 

Whiteflak barrels. 

Bran  and  shorts tons. 

liops pounds. 


Quantity. 


88,507 

394, 386 

345, 620 

428, 811 

67,  759 

124 

37 

1,771,364 

19,603 

102,  314 

274 

85,072 

21 

1,226 

324 

•1,112 

6.661 

887 

540 

811 

293 

150,000 

77 

300 

11,625 


Articles. 


Brick number. 

Wool pounds . 

Rags do... 

Salt barrels. 

Ale barrels. 

Whisky do... 

Hides number. 

Klax pounds. 

Malt bushels. 

Flour barrels 

Cattle head. 

Horses do... 

Fruit barrels. 

Broom-corn tons. 

Ashes casks. 

Grass  seed bushels. 

Furs bales. 

Load -.pounds. 

Shot do... 

Dressed  staves number. 

Pipestaves do  .. 

Tobacco barrels. 

Ivory  black do... 

Merchandise tons. 

Merchandise,  bulk barrels . 


Quantity. 


700,000 

321. 12  L 

30,000 

190 

2,400 

712 

12,000 

4,211 

6,376 

2,008 

165 

76 

270 

227 

3,201 

3,851 

130 

218,208 

31,150 

167,000 

22.000 

69 

100 

1,230 

6,304 


Amount  of  produce  in  store  on  Marck^O,  1853,  to  he  forwarded. 


Articles. 


Flour barrels.. 

Pork do 

Beef do 

Lard dc^.... 

Butter pounds. . 

Wheat bushels.. 

Rye do — 

Oats do.... 

Barley do 

Com do.... 


Quantity. 


45,220 

15,821 

269 

1, 540 

5,000 

225,600 

22, 200 

63, 249 

36,500 

70 


Articles. 


'  Beans bushels. 

;  Grass  seed  ..- do... 

Malt do... 

Flaxseed do  .. 

Wool pounds. 

;  Lead pljfs. 

I  Broom-corn bales. 

1  Hops ....do... 

j  Flax do... 


QottDtlty. 


403 

1,826 

500 

274 

7,311 

160 

310 

20 

19 


''It  appears  that  a  larger  amoaut  of  produce  remains  tx)  go  forward  at  the  open- 
ing of  i^avigation  at  this  poiDt  than  at  ail  others  on  Lake  Michigan  combined,  or  any 
j>oint  on  Luke  Erie. 

''ARRIVALS  AND  DEPARTURES. 

"Daring  the  season  of  navigation  in  1852  the  number  of  arrivals,  according  to 
the  books  of  the  collector,  was  as  follows : 

Steamers 841 

Pi-opellers 330 

Schooners 393 

Sloops 1 

Brigs 34 

Total 1,599 

''Departures  about  the  same  as  the  arrivals. 

"  LUMBER. 

"The  lumber  trade  during  the  year  past  has  been  lighter  than  for  the  year  1851, 
although  prices  have  been  a  shade  bettor. 
"The  following  are  the  total  receipts  for  the  season  of  1852 : 

Lumber feet,B.M..  12,649,426 

Laths 1,565,000 

Shingles 6,820,000 

Shingle  bolts cords..  800 

Cedar  posts 3,000 

8872  ENa  87 130 
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<*BBEF  AND  PORK. 

*'  WiscoDsin  beef  stands  as  high  in  the  New  York  market  as  any  nrodncod  in  this 
coantrv.  Cattle  are  as  good  in  regard  to  stock,  af4  well  fattened,  and  as  well  packed, 
as  the  best  of  that  of  our  neighbors  of  lUiuois.  The  total  amount  packed  daring  the 
season  was  10,151  barrels. 

"  The  total  number  of  pork  packed  during  the  last  season  amounts  to  23,707  barrels. 

This  generally  has  brought  a  high  price,  and  farmers  have  reaped  a  rich  harvest." 

•    •    •  , 

(3)  The  quantities  of  some  of  the  principal  items  of  commerce  at  present  time  are 
copied  from  the  annual  rex>ort  of  Milwaukee  Chamber  of  Commerce  for  1886,  as  follows, 
viz:  • 

•     RECRIPl'S. 

Beef  cattle number..  119,964 

Sheep do.-.  102,314 

Hogs  (up  to  "March  3) do....  648,222 

Hogspaoked  (ofabove) do —  579,313 

Coal  by  lake tons..  710,736 

Coal  by  rail do....  65,014 

Total  coal do....  775,750 

Lumber feet,  B.M..  238,257,000 

Shingles number..  90,218,000 

Paper pounds..  25,086,285 

Butter do....  10,532,471 

Cheese do....  21,046,462 

Tobacco  (Wisconsin) do 10,557,607 

Wool do....  5,607,141 

Wheat bushels..  9,846,894 

Com , do 637,065 

Millstuffs tons..  60,455 

Flaxseed bushels..  2,156,644 

Hides number..  455,99:t 

Hides  manufactured  into  leather  (of  above) do....  432,286 

Potatoes bushels..  912,0:J4 

Iron  ore tons..  26,704 

Flour,  manufactured barrels..  961,152 

Total  receipts  flour do....  2,232,510 

Barley bushels..  5.392,106 

Beer,  manufactured barrels..  1,117,256 

Salt do....  451,92:i 

Rags pounds..  10,455,364 

Hydraulic  cement  manufactured barrels..  230,798 

Receipts  of  internal  revenue dollars..  2,477,602.43 

Post-office  receii>ts do 255,066.07 

Money-order  business  at  i)ost-offico do 4«  838, 454. 54 

Bank  deposits ..do 559,354,893.00 

Revenue  from  customs do....  217,110.28 

SHIPMENTS  OF  SOME  OK  THE  LKADINQ  ARTICLES  OF  COMMBRCB. 

Wheat bushels..  5,424,312 

Corn do.-..  258,265 

Oat« .-.: do....  619, 7:« 

Barley do 2,646,902 

Rye do....  188,269 

Flour do...-  12,557,200 

Through  movement do....  13,610,167 

Total  local  and  through 35,304,851 

Wool pounds..  4,533,347 

Hides number..  23,707 

Butter pounds..  7,159,830 

Salt barrels.,  385,354 

Lumber feet,  B.M..  43,631,500 

Coal  by  rail tons..  269,277 

Cranberries barrels..  23,500 
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Porky  beef,  hams,  shoaldeTs,  and  middles bairels .  50, 191 

Tierces 17,601 

Boxes r3,685u 

Bulk  meats pounds..  8,807,750 

Lard barrels..  3,293 

Tierces 22,099 

Mill  staffs,  total  movement tons..  91,096 

Local  consamption  of  hops bales. .  8, 169 

Tobacco ^ pounds..  7,207,303 

Butter do....  7,159,800 

Salt.. barrels..  385,374 

The  arrivals  and  departures  at  this  harbor  during  the  fiscal  year  ending  June  30, 
1886,  were  as  follows : 


ArrlTala. 

Departures. 

SteMnen 

No. 

2,562 

2.561 

Torn. 
1,877,824 
476,817 

No. 

2,636 

2,691 

Ton», 
1,865,841 

Sail  vesaels  X 

485,346 

Total 

6.103 

2,358,841 

6,U7 

2,861,187 

The  above  showing  of  the  number  and  registered  tonnage  of  vessels  for  1886  Is  not 
equal  to  that  for  some  previous  years,  but  subsequent  to  1882.  This  apparent  chauffe 
is  partly  attributable  to  the  rapid  growth  and  shipping  facilities  now  made  available 
through  the  improvements  made  by  the  (government  to  the  harbor  of  Duluth,  Minn., 
which  improvement  has  resulted  in  diverting  a  large  percentage  of  the  wheat  grown 
in  the  Northwest  from  its  former  channel  of  transit,  l>y  way  of  Milwaukee,  to  the  more 
direct  route  east,  by  way  of  Duluth. 

The  reduction  in  the  registration  of  the  tonnage  of  vessels  has  also  apparently  re- 
duced the  tonnage  of  vessels  to  two- thirds  of  their  former  registered  capacity.  The 
registered  tonnage  of  eight  vessels  (selected  for  comparison)  which  were  afloat  in 
1860  was  then  3.424  tons.    Their  present  register  is  2,253  tons. 

As  to  the  effects  of  the  improvement  of  this  harbor  upon  the  rates  of  competing 
routes  of  transportation  and  rates  of  freight  and  insurance,  the  rates  of  insurance 
on  iirst- class  vessels  and  steamers,  as  per  annual  report  of  the  National  Board  of 
Lake  Underwriters,  have  been  as  follows: 


Year. 

Clan. 

Bate. 

Year. 

ClaM. 

Bate. 

185) 

Sail  v^iisMw  ,,.,, r- 

PeremU. 

8 
0 

7.4 
0 

8.83 
10 

1878 
1873 
1674 
1874 
1886 
188S 

Sail 

Pereent. 
6.5 

1855 

At  eamers 

Steam 

6.5 

1860 

Sail 

SaU 

6.5 

1860 

Steam 

Sail     

Rt*Anx  ,, 

6.5 

1865 

Sail 

6.46 

1865 

Steam 

8t4wm  ,r,,         

6.6 

From  1  to  2  per  cent,  is  added  to  the  general  rates  of  insurance  upon  vessels  where 
they  load  from  bridge-piers  offshore,  and  where  there  are  no  interior  harbors.  The 
general  reduction  in  marine  insurance  on  the  lakes  from  1855  to  1885  is  2  per  cent.  In 
1855  the  rates  of  insurance  were  from  6.5  per  cent,  for  small  vessels  to  9  per  cent,  for 
large  vessels.  In  1885  the  rates  for  small  vessels  were  8^  per  cent.,  and  for  large  ves- 
sels 4-^  per  cent.,  showing  that  for  some  reason  a  great  change  in  rates  for  the  lar^e 
class  of  vessels  has  taken  place.  This  change  is  probably  owing  to  the  increase  in 
the  number  of  harbors  and  the  increased  depth  of  water  over  the  bars  in  front  of  their 
entrance,  as  they  now  admit  with  safety  the  passage  of  a  larger  class  of  vessels  than 
before  improvements  were  effected. 

The  following  correspondence,  copied  from  the  records  of  the  Board  of  Trade,  Mil- 
waukee, upon  the  subject  of  insurance,  is  interesting,  as  it  indicates  clearly,  the  effect 
-of  obstructions  at  the  mouths  of  harbors  upon  the  minds  of  those  interested  in  lake 
navigation : 

Milwaukee,  June  22, 1855. 
Dear  Sir  :  Great  complaints  are  being  made  by  vessel-masters  of  the  condition  of 
the  Buffalo  Harbor,  which  is  represented  as  being  difficult  of  entrance  under  the  most 
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favorable  state  of  weather.    It  is  also  represented  that  the  underwriters  are  declining 
risks  to  that  port  npon  vessels  of  large  tonnage.    If  you  have  any  certain  information 
on  this  subject,  and  of  the  prospects  of  repairs  contemplated,  you  will  greatly  oblige 
me  by  communicating  such  facts  in  the  premises  as  you  possess. 
I  am,  very  respectfully,  your  obedient  servant, 

Horatio  Hiue^ 
Ih-esidmt  of  the  Board  of  Trade. 
J.  W.  Wkkks,  Esq., 

Prmidmi, 

MiLWAUKiSK,  June  22,  1856. 
Dkar  Sir  :  I  am  in  receipt  of  your  favor  of  this  date,  relative  to  the  condition  of 
the  harbor  at  Buffalo.  In  reply,  I  have  to  state  that  I  am  informed  by  the  marine  in- 
spectors that  a  sand-bar  of  considerable  magnitude  has  formed  at  the  month  of  the 
(Buffalo)  harbor ;  that  the  channel  is  narrow,  not  exceeding  50  feet,  and  difioult  of 
entrance  even  in  smooth  water,  and  nearly  impossible  for  vessels  of  large  tonnage  or 
deep  draught,  to  make  the  entrance  without  grounding,  and  if  attempted  during  even 
a  moderate  gale  hazard  and  peril  are  very  great,  as  the  vessel  may  be  driven  upon 
the  State  works  a  total  loss.  I  am  informed  that  it  will  require  an  expenditure  of 
about  |6,0(K)  to  remove  the  obstruction,  and  that  the  city  authorities  are  wholly  neg- 
ligent, whilst  the  businessmen  of  the  city  refuse  to  contribute  so  cofisiderable  a  sum. 
It  is  necessary  to  insure  safe  entrance  to  our  vessels.  I  am  not  aware  that  any  risks 
have  been  declined,  or  any  additional  premiums  contemplated  fo^  risks  to  that  port ; 
but'should  this  state  of  things  continue,  it  may  well  be  doubted  if  underwriters  im- 
prudent enough  can  be  found  to  assume  risks  certain  to  encounter  such  extraordi- 
nary peril. 

I  am,  very  respectfully, 

J.  W.   WXBKS, 

Pre9idmU. 
Horatio  Hill,  Esq., 

President, 


Sail  vessels  and  steamers  on  the  Northwestern  Jakes,  not  inoltiding  western  Xew  York  and 

Pennsylvania. 

[Taken  from  United  States  oensas  of  1880  J 


States. 

No.ves. 
sels. 

Average 
tonnage. 

Total 
tonnage. 

Value 
per  ton. 

Total  valne. 

8aU  vesselt. 
Ohio     

196 
470 
275 
258 

287 
132 
24*J 
196 

56, 275 
02, 106 
66,528 
50,800 

925 
25 
25 
25 

$1,406,300 
1,552;  625 
1.653.300 
1,270.000 

Miobiean    

IlllDOiB 

Wiaconsin 

Total 

1,199 

235,708 

•6,892,125 

Steamers, 

Ohio :... 

117 
307 

89 
114 
204 

26 

828 
167 
151 
113 
323 
960 

38,353                55 
60,457                07 
13,468                62 
12,  on                59 
66,064                61 
21,969               65 

2.124,700 
4,608,725 
847:800 
769.500 
4.038,100 
1,680.100 

Michigan 

Illinois 

Wisconsin 

Western  New  York 

Pennsylvania 

Total 

947 

222. 288 

13,918,825 

_ 

A  siiresat-e 

1^811,050 

*Not  including  western  New  York  and  Pennsylvania. 

A  reduction  of  2  per  cent,  on  tbe  above  amount  of  vessel  property  shows  thftt  s 
saving  of  $396,221  per  annum  is  made  over  the  governing  rates  of  insurance  in  18&5. 

The  rates  of  freight  at  the  present  time  are  much  lower  than  before  harbor  improve- 
ments were  made. 

An  extract  taken  from  the  records  of  the  Milwaukee  Board  of  Trade,  Chan^ber  of 
Commerce,  is  as  follows : 

**  January  19, 1853.— Wells  ^  Hill  agree  to  freight  for  C.  H.  Wheeler  2,000  barrels 
of  provisions  by  steam  to  Buffalo  within  t^fo  T^ec^a  qf  pleafi^nQe  of  first  piopeller  in 
tbe  Bprinjr,  i^t  7&  9e^tB  per  barrel  freight. >A 
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The  avecage  of  freight  on  flour  to  the  ''  sea-board''  in  1886  has  been  32  cents  per 
barrel  from  Milwaukee. 

As  high  as  32  cents  per  bushel  for  wheat  has  formerly  been  paid.  This  was  in  1842, 
when  the  schooner  Columbus^  with  a  carrying  capacity  of  5,400  bushels,  was  consid- 
ered to  A  a  large  vessel.  Her  size  and  cost  (|5,000),  as  compared  with  the  Suaque' 
hanna,  of  2,500  tons  burden  and  cost  of  $215,000,  shows  that  a  rast  stride  has  been 
taken  in  the  progress  of  commerce.  In  1860  the  rate  of  14  cents  per  bushel  for  wheat 
from  Milwaukee  to  Buffalo  was  common. 

(5)  Benefits  to  the  community,  and  general  benefits. 

The  average  cost  of  carrying  flour  by  rail  from  Milwaukee  to  the  Atlantic  seaboard, 
during  the  year  1885  (as  per  annual  report  of  the  secretary  of  the  Chamber  of  Com- 
merce) was  32  cents  per  barrel. 

Cents. 

From  January  1  to  May  25 43.33 

From  May  25  to  October  1 26.36 

From  October  1  to  December  31 43.33 

From  November  23  to  January  22  the  freight  on  flour  by  railroad  was  50  cents  per 
barrel. 

This  record  shows  that  during  the  season  of  navigation  on  the  lakes  the  rate  of 
freight  on  flour  was  from  one-third  to  nearly  one-half  less  than  when  navigation  was 
closed,  and  is  one  evidence  of  the  benefits  derived  from  harbor  improvements. 

A  saving  of  15  cents  per  barrel  on  flour  (through  lake  competition)  would  amount 
to  $400,000  per  annum  on  a  shipment  of  flour  from  this  port,  with  an  output  of  2,500,000 
barrels. 

Assuming  a  rate  of  one-half  cent  per  mile  per  ton  to  be  a  fair  rate  for  the  transpor- 
tation of  heavy  commodities  by  railroad,  the  cost  of  one  ton  of  such  freight  from  Buf- 
falo to.Milwaukee,  a  distance  of  612  miles,  would  be  $3.06  per  ton. 

The  average  rate  of  freight  on  coal  by  water  from  Buffalo  to  Milwaukee  has  been 
about  66  cents,  or  $2.40  per  ton  less  than  it  would  have  cost  for  transportation  by  rail 
under  the  above  conditions. 

Assuming,  however,  a  saving  of  only  one-half  that  sum  (or  a  freightage  of  one- 
quarter  cent  per  mile  per  ton  by  rail)  to  have  been  made  npoh  the  710,736  tons  of 
coal  received  at  Milwaukee  by  lake  during  the  year  ending  June  30, 1886,  the  saving 
effected  on  this  single  item  of  commerce  has  been  $852,883.20  in  a  single  year ;  or  dur- 
ing that  period  $255,052.72  more  than  the  total  expenditure  which  has  been  made  by 
the  United  States  (Government,  together  with  that  of  the  city  of  Milwaukee,  in  the 
improvement  of  the  Milwaukee  Harbor,  from  1852  to  1886,  inclusive. 

To  comment  further  upon  the  savings  made  on  the  freights  of  lumber,  shingles, 
hides,  and  other  heavy  articles  would  seem  to  be  unnecessary,  inasmuch  ab  it  has  been 
shown  above  that  the  saving  upon  the  freight  of  one  article  in  one  year  has  been  more 
than  three  times  as  much  as  the  *' total  expenditure"  made  by  the  United  States 
Government  in  the  improvement  of  Milwaukee  Harbor. 

Respectfully  submitted. 

W.  H.  Heardino, 
Assistant  Ewiineer, 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers^  U,  S.  Army. 


HH3. 

IMPROVEMENT  OF  RACINE  HARBOR.  WISCONSIN. 

CONDITION  OF  THE  WORK  JUNB  30,   1887. 

Daring  the  past  fiscal  year  the  contract  for  dredging,  which  was  un- 
der way  at  the  date  of  the  last  annual  report,  was  completed,  restoring 
the  harbor  to  16  feet  in  depth,  it  having  deteriorated  to  13  feet  in  depth. 
The  dredged  channel,  however,  is  only  75  feet  in  width,  and  cannot  be 
expected  to  remain  of  that  depth  unless  materially  widened  by  further 
dredging. 

After  the  passage  of  the  river  and  harbor  act  of  August  5, 1886,  pro- 
posals were  solicited  and  received,  and  opened  at  Milwaukee,  Wis., 
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September  14, 1886,  for  the  catting  down  and  rebuilding  saperstriicture 
over  the  oater  section  of  the  south  pier,  as  follows : 

AbHract  ofpropoeaU  for  cutting  down  and  rebuilding  «jOfeet  of  9uper$tructure^  tf^utkpier^ 
Bacine  Harbor,  Wisconsin,  received  in  response  to  advertisement  dated  August  27,  1886, 
and  opened  September  14,  1886,  6^  Captain  W,  L,  Marshall,  Corps  of  Engineers, 


No. 

Name  and  address  of  bidder. 

1 
U 

1 

5:  . 

!! 

II 

II 

it  o 

II 
til 

I! 

1 

0- 

1 
la 

Total 
co«t. 

X'9 

i^s 

3— '5 

If 

1^ 

1 
s 

1 

sa 

a 

1 

CtM. 

OtM. 

CU. 

c«*. 

1 

W.  T.  Casf^raiii,  Milwaakee, 

Wis. 
Horatio  Tromaii  and  Oeon^e 

isaoo 

117.00 

45 

$50.00 

$10. 90  $16.59^110, 475.  fO 

2 

18.00 

l&OO 

50 

60.00 

10  00 

18.00 

8.632.44 

Coo]>er.  Manitowoc,  Wis. 

3 

Oeorse  H.  Sagor,  Kenosha, 
Hiero  B.  Herr  &.  Co.,  Chi- 

18.60 

1&50 

50 

50.00 

10.50 

1175 

0,500.» 

4 

l&OO 

13.00 

80 

40.00 

10.00 

15.00 

8.905.16 

caffo,  HL 

5 

Christopher  H.  8urke,Mil. 
wankee,  Wis. 

19.00 

l&OO 

60 

60.00 

10.00 

13.00     9,632.44 

8 

F.  M.  Knaro  and  B.  GiUen, 
Bacine,  Wis. 

18.75 

15  25 

4| 

45 

50.00 

8.50 

12. 25     8. 901. 36 

1 

With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into 
September  29, 1886,  with  Hiero  B.  Herr  &  Go.,  the  lowest  responsible 
bidders  for  this  work,  who.  under  their  contract,  dated  September  29, 
1886,  cut  down  and  rebuilt  745  linear  feet  of  the  south  pier,  and  protected 
this  work  by  guard-piles  and  waling. 

PROPOSED  APPLICATION  OP  FUNDS    ASKED    FOR    THE    FISCAL    TEAR 
.     ENDING  JUNE  30,  1889. 

It  is  proposed  to  expend  these  funds  in  dredging  the  16  foot  channel 
to  150  feet  in  width,  and  to  extending  the  south  pier  towards  comple- 
tion. The  project  for  extending  the  south  pier  is  contained  in  the  im- 
port of  the  Chief  of  Engineers  for  1883. 

The  work  is  necessary  for  arresting  the  drift  of  sand  into  the  harbor, 
and  to  reduce  the  funnel-shaped  entrance  to  prevent  disturbance  within 
the  harbor  by  waves  entering  the  present  wide  mouth.  This  work  is 
not  urgent  and  may  be  delayed.  The  work  of  dredging,  however,  is 
now  necessary,  and  should  be  done  at  the  earliest  practicable  moment. 

Money  statement        ' 

July  1,  1886,  amount  available $1,117.50 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

11,117.50 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $9,673.23 

July  1,1887,  outstanding  liabilities 670.93 

10,343.40 

July  1,  1887,  amount  available 774.04 
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(Amoant  (estimated)  required  for  completion  of  existing  project 9*25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1889  10, 000. 00 
Submitted  in  compliance  with  requiromenta  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  w.'b.  heardino,  assistant  enoinrbr. 

United  States  Engineer  Office, 

Milwaukee^  WU,y  June  30, 1887. 

Sir  :  The  following  report  upon  the  improvement  of  Racine  Harbor,  Wisconsin, 
for  the  iiscal  year,  is  respectfully  submitted  : 

The  contract  of  Mr.  S.  O.  Dixon,  of  date  May  28, 1886,  for  dredging  between  the 
harbor  piers  at  Racine,  was  in  force  on  the  30th  of  June,  1886.  At  that  time  he  had 
made  two  cuts  of  the  dredge  to  a  depth  of  16  feet  and  a  width  of  50  feet  for  the  whole 
length  of  the  channel  between  the  piers.  Subsequent  to  that  date  the  dredged 
channel  was  widened  to  70  feet.  Total  quantity  of  dredged  material  excavated  and 
removed  under  this  contract  was  11,555  cubic  yards.  Under  the  appropriation  made 
by  Congress  on  August  5,  1886,  for  the  improvement  of  rivers  and  harbors,  the  amount 
provided  for  the  improvement  of  Racine  Harbor  was  910,000. 

Advertisements  were  inserted  in  the  daily  newspapers  on  the  27th  of  August  invit- 
ing proposals  for  cutting  down  and  rebuilding  550  running  feet,  more  or  less,  of  the 
superstructure  of  the  outer  section  of  the  south  pier,  which  were  opened  at  noon  on 
the  14th  day  of  September,  1886.  Messrs.  Hiero  B.  Herr  &  Co.  were  the  lowest  bid- 
ders, and  on  the  29th  of  September  they  entered  into  contract  to  do  the  work. 

Operations  wer^  commenced  early  in  October,  and  continued  until  the  end  of  No- 
vember, at  which  time  a  length  of  318.6  running  feet  of  the  superstructure  was 
completed,  with  the  exception  of  the  plank  decking  and  protecting  the  pier  with 
piles.  Extremely  cold  weather  prevented  further  work  in  1886.  The  work  was  re- 
sumed in  April,  1887,  and  continued  until  the  present  month. 

The  total  length  of  superstructure  which  has  been  out  down  and  rebuilt  under  this 
contract  is  745.7  running  feet,  of  which  541.4  feet  is  20  feet  in  width  and  204.3  feet 
is  16  feet  in  width.  The  whole  length  of  the  superstructure  has  been  protected  by 
driving  white-oak  piles  along  the  channel-face  or  the  pier,  which  are  capped  with  ]2  t 
by  12-inch  oak  timbers ;  the  timbers  and  piles  being  secured  to  the  pier  by  screw 
bolts.  Thirty -nine  cords  of  large  stone  were  put  into  the  outer  crib  of  the  north  pier 
to  supply  a  deficiency  of  that  material  caused  by  the  former  ballast  running  through 
the  grillage  of  the  crib. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heardino, 
JsHatant  Engineer, 

Capt.  W.  L.  Marshall, 

Corpe  o/EngineerBj  U,  S,  J. 


COMMERCIAL  STATISTICS. 

The  trade  and  population  of  Racine  are  growing  steadily.  One  feature  which  marks 
an  advance  in  its  prosperity  is  the  activity  which  is  apparent  in  the  improvement  of 
its  streets ;  also  its  system  of  water  supply  from  Lake  Michigan,  which  is  nearly  com- 
pleted, with  its  accompanying  system  of  sewerage,  now  well  under  way.  The  pro- 
tection of  its  lake  frontage  by  pile  work,  etc.,  also  attests  to  its  increasing  importance 
as  a  city. 

The  neaiest  collection  district  is  Milwaukee,  Wis. 

The  nearest  port  of  entry  is  Milwaukee,  Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry,  $249,212.89. 

The  arrivals  and  departures  of  vessels  at  this  harbor  during  the  past  fiscal  year,  as 
given  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows : 


DeacTiptioD. 

Arrivals. 

Depwtores. 

JVo. 
579 
878 

Tone. 
364,580 
51,084 

No. 
579 
374 

Tont. 
304,586 

Sailing  veasols 

48,416 

Total 

957 

415,670 

953 

413,002 
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H  H  4. 

IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 
CONDITION  OF   WORK  JUNE  30,  1887. 

Id  accordance  with  the  project  for  the  expenditure  of  the  money  ap- 
propriated by  the  act  of  August  5, 1880,  api)roved  by  the  Chief  of  En- 
gineers, proposals  for  cutting  dow  n  and  rebuilding  415  feet  in  length 
of  superstructure  over  a  section  of  the  south  pier  were  solicited  by 
public  advertisement,  and  received  and  opened  at  Milwaukee,  Wis!, 
September  14, 1880,  as  follows : 

Abstract  of  proposals  for  cutting  down  and  rebuilding  AOSfeei  of  superstructure,  south  pier* 
Kenosha  Harbor,  Wisconsinj  received  in  response  to  advertisement  dated  August  ^f  1^, 
and  opened  September  14, 1866,  by  Capt,  IV.  L.  Marshall^  Corps  of  Engineers, 


Artlolos. 

1 

III 

o 

«  o 

4.  Hiero  B.  Ilorr  &  Co., 
Chicago,  111. 

5.  Christopher    H. 
Stark  O.Milwaukee, 
Wis. 

II 

rig 

Piii«  timber  (112,000  feet,  B.  M. )  .per  M. . 
Drift-bolto  (16,000  poonds) .  .per  poand . . 
Pine  plank.  In  place  (5,000  feet) .  .per  M. . 
Iron  8Y>ike8,   8-iuoh  (350  pounds),  per 
ponnd 

$20.00 

.04 

17.00 

.05 

.45 

50.00 

.06 
17.  CO 

$19.00 

.04 

16.00 

.05 

.50 

50.00 

.06 
13.00 

$18.50 

.04 

15.50 

.03 

.48 

50.00 

.06 
•12.25 

$16.00 

.04 

13.00 

.65 

.35 

45.00 

.05 
15.00 

$10.00 

.04 

16.00 

.05 

.50 

50.00 

.06 
13.00 

$18.50 

.04 

15.00 

.044 

48 

White-oak  pilesdriTen  (1,230 linear  feet), 
ner  linear  foot. - 

Whiteoak  timbor,  in  place  (5,400  feet, 
B  M.)  perM    ... 

50.00 
06 

Iron  screw-bolts    (1,350  pounds),    per 
poand 

Framing  (112,000  feet,  n.  M.) ...  .per  M. . 

12.00 

Total  cost 

5.701.00 

5,287.50 

5, 120. 40 

4.S35.50 

5.287.50 

5,088.15 

With  approval  of  the  Chief  of  Engineers,  a  contract  was  ^entered 
into  September  29, 1880,  with  Hiero  B.  Herr  &  Co.,  the  lowest  responsi- 
ble bidders  for  this  work,  who,  during  the  year,  completed  the  work 
contracted  for  satisfactorily.  The  completion  of  this  contract  finds  the 
piers  in  fair  condition  except,  within  the  shore  line  at  the  north  pier, 
where  00  feet  of  superstructure  were  carried  away  by  storms  during 
the  winter  of  1885-'80,  the  removal  of  which  has  caused  erosion  to  a 
damaging  extent  upon  the  shore  line  of  the  basin  near  the  pier. 

The  sand  is  piled  up  against  the  north  pier  for  900  feet  beyond  the 
original  shore-line,  and  great  quantities  of  it  are  annually  blown  over 
the  pier  into  the  channel-way  from  these  accretions. 

In  1870-'77  this  harbor  was  deepened  to  15  feet  in  depth,  but  the  ap- 
propriations made  have  been  continually  much  less  than  the  engineers 
estimates,  and  consequently  insufficient  for  the  maintenance  of  the  piers 
and  channel  depth.  The  consequence  has  been  that  the  harbor  cannot 
be  entered  now  by  vessels  drawing  over  10  feet,  and  the  deterioration,  if 
allowed  to  proceed  further,  will  practically  close  the  harbor.  Not  only 
have  the  appropriations  been  insufficient  to  make  further  progress 
towards  the  completion  of  the  harbor  possible,  but  have  not  even 
allowed  the  work  already  done  to  be  preserved  and  maintained. 
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PROPOSED  APPLICATION  OF  FUNDS  NOW  AVAILABLE  AND  ASKED  FOR 
THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

These  funds  are  to  bensed  in  restoring  the  harbor  to  15  feet  available 
depth  of  navigation,  and  to  extending  the  soath  pier  towards  comple- 
tiou.  The  pier  extension  is  not  urgent,  but  $8,000  is  imperatively  needed 
to  restore  the  channel  to  its  proper  aud  former  depth,  aud  is  the  least 
amount  that  will  be  effective. 

Money  statement. 

Jalyl,  1886,  amount  available 11,302.20 

Amount  appropriated  by  act  approved  August  5, 1886 5,000.00 

0,362.20 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $752.74 

July  1, 1887,  outstanding  liabiUties 62.29 

815.03 

July  1,  1887,  amount  available 5,547.17 

{Amount  ^estimated)  required  for  completion  of  existing  project 41, 000. 00 
Aroounttnatoanbeprofitablyexpendedinfiscalyearending  JnneSO,  1889    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  w.  h.  heardino,  assistant  engineer. 

United  States  Engineer  Office, 

AliUcaukee,  Wis.,  June  30,  1887. 

Sir:  The  following  report  upon  the  harbor  of  Kenosha,  Wis.,  is  respectfully  sub- 
mitted: 

The  sum  appropriatied  by  act  of  Congress  of  August  5, 1886,  for  the  improvement  of 
this  harbor  was  ^.000.  On  the  27th  day  of  the  same  month  proposals  were  solicited 
of  bidders,  throngn  advertisement  in  the  daily  papers,  for  the  cutting  down  and  re- 
building of  the  superstructure  of  the  inner  section  of  the  south  pier  408  feet  in  length, 
more  or  less.  Bids  for  doing  the  work  wore  opened  at  noon  on  the  14th  of  September, 
1886.  The  lowest  bidders  were  Messrs.  Hiero  B.  Herr  &  Co.,  who  were  awarded  the 
work,  a  contract  for  doing  which  was  entered  into  by  them  on  the  29th  day  of  the 
same  month. 

Active  operations  were  hot  commenced  until  late  in  May,  by  resson  of  the  difficulty 
experienced  by  the  contractors  in  obtaining  timber,  as  their  demands  upon  the  mill- 
o  woers  were  large  for  a  supply  of  that  material  for  the  several  works  which  they  were 
under  contract  to  perform.  The  section  of  superstructure,  which  is  412  running  feet 
in  length,  has  been  out  down  and  rebuilt,  but  the  pile  protection  to  the  same  is  not 
yet  completed.    It  is  expected  that  this  will  be  finished  before  the  20th  day  of  July. 

I  took  soundings  in  the  harbor  channel  on  the  13th  day  of  last  month,  a  plat  of 
which  was  submitted.  This  plat  shows  that  with  the  stage  of  water  at  mean  lake 
levelf  a  vessel  drawing  10^  feet  of  water  could  not  enter  the  harbor  in  calm  weather 
without  taking  ground. 

The  ooal  merchants  and  lumber  dealers  are  particularly  desirous  of  increasing  the 
depth  of  water,  as  they  say  their  business  has  suffered  severely  through  this  cause. 
Tbs  city  council  of  Kenosha  has  appropriated  the  sum  of  $1,000  to  be  applied  to  dredg- 
ing purpoiies,  and  I  believe  the^  have  also  applied  to  you  for  such  assistance  as  you 
may  be  able  to  give  towards  emscting  a  better  entrance  into  the  harbor. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hearding, 
Assiatant  Engineer. 

Capt.  W.  L.  Marshall, 

Ccfp$  of  Engineer;  U.  8,  A, 
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COMMERCIAL  STATISTICS. 

The  following  are  some  of  the  leading  articles  of  manafacture,  as  obtained  by  the 
ohairmau  of  the  harbor  committee : 


Qoanti^. 


Valae. 


Malt  extract 

Flour 

Sprinff-beda 

li^nuie-niilU 

Malt..: 

Wa^ona 

Enginee  and  akelna 

Lumber  used  in  mannfaotnring. 

Grain  tile 

Brick 

Product  of  braaa- lolling  mill . .. 

Beer - 

Keceipta  tan-baik 

Coal 


..barrela. 
.number. 

do... 

..bnabela. 
.number. 


45.000 

106,000 

500 

640,000 

10,722 


.feet,B.M. 


8,600,000 

500,000 

6,000,000 


.cords. 
..tons. 


11,000 
12,000 


$100,000 


75,000 


24,600 
60.000 


The  total  value  of  manufactnres  is  upwards  of  $3,000|0(X). 
The  nearest  collection  district  is  Milwaukee,  Wis. 
The  nearest  port  of  entry  is  Milwaukee,  Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry,  1249,212.89. 
The  arrivals  and  departures  of  vessels  at  this  harbor  during  the  past  fiscal  year,  as 
given  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows  : 


Description. 

Arrivals. 

Departnres. 

Steamers   

88 
164 

Tont. 
0.061 
10,771 

No.       Tont. 
84       8. 9r.5 

Sail  vesaels 

161  ]  18,771 

Total 

252 

28^832 

245 

27,736 

HHs. 

IMPOKVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 
CONDITION  OF  WORK  JUNE  30,  1887. 

Work  at  this  harbor  daring  the  past  fiscal  year  has  been  executed  by 
the  method  of  hired  labor  and  the  pnrchase  of  materials  in  the  open 
market,  this  method  being  most  economical  and  advantageous  to  the 
United  States, 

Daring  the  liscal  year  ending  June  30, 1887,  208.8  linear  feet  of  the 
north  pier  has  been  completed  and  96  linear  feet  of  the  south  pier. 

The  north  pier,  where  damaged  by  storms  and  ice  during  the  winter 
of  1880-^87,  was  repaired,  and  ballast  added  to  nine  cribs  of  the  north 
pier,  to  replace  the  filling  washed  out  by  storms. 

The  report  of  Assistant  Engineer  W.  H.  Bearding,  in  local  charge  of 
the  work,  herewith  gives  all  details  concerning  the  annual  progress. 

The  north  pier  now  reaches  to  the  12foot  curve  as  it  existed  in  1879, 
but  the  advance  of  the  fore-shore  is  very  rapid,  and  the  piers  will  have 
to  be  materially  increased  in  length  in  the  near  future. 

The  work  is  not  yet  far  enough  advanced  to  be  of  materia}  benefit  to 
the  commerce  of  the  place,  although  it  is  used  to  a  slight  degree  for 
light-draught  boats. 
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The  harbor  is  being  created  apoQ  au  exposed  sandy  coast,  in  shallow 
water,  remote  from  shelter,  which  makes  its  coustraction  difficnlt  and 
expensive. 

For  the  sake  of  economy  the  appropriations  for  this  work  should  at 
least  be  made  sufficient  to  complete  it  to  the  degree  that  it  may  be  atil- 
ized  before  the  piers  are  rotten^  and  require  renewal  above  the  water- 
line. 

An  appropriation  of  $30,000  will  allow  the  completion  of  both  piers 
to  the  12-foot  contour  as  it  existed  in  1879,  and  sufficient  dredging  be- 
yond.the  old  shore  line  and  within  the  harbor  to  admit  of  its  use  to  the 
extent  at  present  demanded  by  the  interests  of  the  place. 

The  proposed  "  interior  basin  ^  is  to  be  dredged  entirely  within  the 
shoreline,  nowabove  high- water  mark.  The  above  estimate  is  to  dredge 
that  part  of  the  harbor  only  which  lies  outside  the  shore-line  of  1879. 

• 

PROPOSED    APPLICATION  OP    FUNDS  ASKED    FOE  THE  FISCAL  YEAB 
ENDING  JUNE  30,  1889. 

The  funds  now  available  are  sufficient  only  for  watchman  and  contin- 
gent expenses  and  main  tenance,  or  to  repair  possible  minor  damage  from 
unforeseen  causes. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1889,  are  to  be 
used  in  the  completion  of  the  piers  and  in  dredging  the  entrance  and  a 
portion  of  the  outer  basin,  to  serve  as  a  harbor  during  the  construction 
of  the  inner  basin,  and  in  dredging  and  revetting  the  passage  from  the 
outer  to  the  inner  basin. 

The  prospective  commercial  importance  of  the  harbor  is  treated  in 
the  Annual  Report  of  the  Ghief  of  Engineers  for  1882,  page  2165. 

The  object  to  be  attained  by  the  construction  of  this  harbor  and  the 
desires  of  the  citizens  in  reference  to  it  are  stated  in  the  Report  of  the 
Ghief  of  Engineers  for  1880,  pages  1940  to  1947. 

At  present  there  is  but  little  transportation  to  and  fro  by  water^  the 
boats  being  compelled  to  land  at  an  open  pier-head. 

Traffic  by  water  is  almost  confined  to  the  lumber  trade. 

The  pier  at  which  boats  landed  having  been  rendered  useless  by  par- 
tial destruction,  vessels  of  sufficiently  light  draught  have  used  the  in- 
complete harbor  to  a  limited  extent. 

Money  statement 

July  1,  1886,  amoont  available $1,142.19 

Amount  appropriated  by  act  approved  AugaBt  5,  1886 20, 000. 00 

21, 142. 19 
Jaly  1,  1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding:  July  1,  1886 $11, 781. 08 

July  1,  1887,  outstanding  liabilities 43.00 

11.824.08 

July  1,  1887,  amount  available 9,318. 11 

{Amount  (estimated )  required  for  completion  of  existing  project 71 ,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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KEPORT  OF  MR.   W.   U.  HOARDING,  ASSISTANT  BNGINEER. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  June  30,  1^. 

Sir:  I  have  the  honor  to  submit  the  following  report  npon  the  improvement  of 
Waukegan  Harbor,  Illinois,  during  the  past  fiscal  year. 

In  the  appropriation  bill  passed  by  Congress  for  the  improvement  of  rivers  and 
harbors,  and  which  became  a  law  the  nth  day  of  August,  1886,  the  sum  designated 
for  the  improvement  of  Waukegau  Harbor  was  $20,000.  For  economic  reasons  this 
improvement  has  been  made  chiefly  by  purchase  of  materials  and  hired  labor,  and 
therefore  no  delay  was  occasioned  in  resuming  work  under  this  act.  Operations  were 
commenced  on  the  1st  of  September,  and  prosecuted  satisfactorily  from  that  date 
until  the  30th  of  November,  tne  results  being  the  construction  of  208.8  running  feet 
of  extension  to  the  north  pier,  which  is  of  pue-work.  This  extension  has  carried  the 
pier  to  the  line  of  the  natural  depth  of  12  feet  of  water,  as  it  existed  in  1879  before 
improvements  were  commenced,  which  is  as  far  as  it  was  proposed,  under  the  project, 
to  carry  the  pile-work.  When  the  pile-driving  machine  was  moved  to  the  shore  it 
was  taken  alon^  the  beach  to  the  alignment  of  the  south  pier,  where  it  was  laid  up 
for  the  winter,  in  readiness  for  the  work  of  its  ettension.  Two  hundred  and  thirty 
white-oak  piles;  each  31  feet  long,  were  purchased  during  the  winter,  and  delivered 
upon  the  beach  near  the  south  pier,  at  20  cents  per  linear  foot,  for  this  extension. 

In  formed  reports  mention  has  been  made  of  the  effects  of  the  storms  upon  the  sand 
overlying  the  day,  which  material  forms  the  bed  of  the  lake  in  this  locality.  This 
effect  was  very  marked  during  a  succession  of  storms  which  occurred  in  the  latter 
part  of  November. 

The  sheet-piles  of  the  outer  section  of  the  north  pier  (No.  16)  were  washed  out  and 
replaced  three  times  before  they  could  be  secured  in  the  work.  The  waves  removed 
the  overlying  sand  doWn  to  the  top  of  the  clay,  leaving  a  depth  of  19i  feet  of  water 
in  this  section.  Some  little  time  was  occupied  in  collecting  the  materials  scattered 
along  the  shore,  but  otherwise  the  loss  sustained  was  trifling. 

The  storms  in  December,  1885,  shattered  the  bndge-pier,  owned  by  private  parties, 
so  seriously  that  it  was  not  considered  worth  repairing,  and  in  view  of  the  facili- 
ties which  it  is  expected  will  shortly  be  available  in  the  harbor  basin,  a  temporary 
platform  has  been  erected,  upon  which  lumber  has  been  delivered  in  cargoes  of  from 
100,000  to  140,000  feet,  B.  M.  The  storm  of  the  night  of  March  23,  of  this  year,  se- 
verely tested  the  stability  of  the  north  pier  extension.  As  soon  as  the  heavy  body  of 
ice  (some  14  feet  in  height)  had  melted  from  the  top  of  the  pier  its  effects  became 
visible.  Thirteen  of  the  tie- rods  were  found  to  be  broken,  and  others  were  bent  so 
as  to  require  straightening.  One  section  of  the  pier  (No.  11)  was  forced  to  the  south- 
ward a  distance  of  10  inches.  The  oak  wales  and  binders  of  this  section  were  broken . 
and  some  of  the  shee^-piles  disturbed.  The  water  on  the  north  side  of  the  outer  four 
sections  was  deepened  by  the  removal  of  the  material  from  the  lake  bed  to  a  depth 
of  18  feet,  and  this  depth  prevailed  around  the  east  end  of  the  pier.  The  stone  bal- 
last inside  the  pier,  which,  at  the  time  of  suspension  .of  work  in  1886,  was  up  to  a 
height  of  1  foot  above  datum,  showed  a  depth  of  4  feet  of  water  over  it  when  the  ice 
was  gone.  Nine  of  the  outer  sections  have  been  partly  supplied  with  ballast,  where 
deficient,  the  top  of  which,  in  the  two  outer  sections,  is  now  up  to  datum,  and  in  the 
remaining  sections  the  depth  of  water  is  3  feet  below  that  level. 

Work  upon  the  south  pier  was  resumed  by  the  driver  on  the  24th  of  Mav,  since 
which  time  an  extension  of  96  feet  in  length  of  pier  has  been  built,  comprising  sec- 
tions 9, 10,  and  11,  and  some  of  the  piles  in  the  side  rows  of  section  12  are  driven. 
The  available  funds  will  complete  the  five  sections,  or  160  feet  of  the  s|)uth  pier  ex- 
.  tension,  and  provide  necessary  ballast  for  the  north  pier.  The  accretions  to  the 
northward  of  the  harbor  have  formed  extensively  during  the  past  year.  A  very  nar- 
row channel  of  from  7  to  14  feet  in  depth  is  available  for  light-draught  vessels,  im- 
mediately alongside  the  north  pier,  but  to  make  it  available  for  commerce  exten- 
sive dredging  will  be  necessary.  The  extension  of  the  south  pier  160  feet  will  lesson 
the  distun)ance  in  the  basin  during  southeasterly  weather.  To  complete  the  work 
on  outer  basin  under  the  present  project,  with  3U0  feet  extension  to  each  pier,  would 
cost  as  follows : 

For  300  feet  of  crib  extension  to  north  pier,  20  feet  wide $22,500 

For  300  feet  of  pile  extension  to  south  pier 16,500 

For  75,200  cubic  yards  of  dredging  in  channel  and  basin,  at  20  cents 15, 040 

Total..! 54,040 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heardinq, 
Asnatani  Engineer. 
Capt.  W.  L.  Marshall, 

Cor^B  of  EngineerSf  U.  S.  A. 
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COMMERCIAL  STATISTICS. 

The  foUowinsc  are  some  of  the  commodities  of  trade,  as  faraished  by  John  Powell, 

esq.,  mayor  of  Wankegan : 
t   Receipts: 

Lumber feet,  B.  M..  6,000,000 

Shingles 1,500,000 

Laths 1,500,000 

Coal tons..  18,500 

Salt barrels-.  5,000 

Nails kegs..  2,000 

Iron tons.-  400 

Tan  bark cords..  1.900 

Hides 57,000 

Shipments : 

Fish tons..  100 

Sand  and  gravel : cars..  6,000 

Ale  and  beer,  money  value |350,000 

Money  value  of  business  transacted  by  merchants 12, 763, 500 

The  nearest  collection  district  is  Chicago,  111.    The  nearest  port  of  entry  is  Chi- 
cago, 111. 
Amount  of  revenue  collected  at  the  nearest  port  of  entry  is  $4,620,773.76. 
Arrivals  of  vessels,  76 ;  departures,  76. 


H  H  6. 

IMPROVEMENT  OF  THE  FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 

Daring  the  fiscal  year  ending  June  30, 1887,  wor^  on  the  Fox  and 
Wisconsin  rivers,  under  the  river  and  harbor  acts  of  July  5^  1884,  and 
Augusts,  1886,  has  been  done  as  follows : 

ON  THE  WISCONSIN  RIVER. 

During  the  summer  of  1886,  two  of  the  dams  on  the  Wisconsin  Biver 
were  repaired  preparatory  to  the  work  of  an  observation  party,  which 
was  maintained  on  this  river  during  July  and  August,  1886.  The  ob- 
servations taken  were  to  ascertain  the  low-water  slopes^  depths  avail- 
able for  navigation  at  low  water,  and  other  information  for  the  use  of 
the  Board  of  Engineers,  in  discussing  the  practicability  of  improving 
the  Wisconsin  Biver  by  wing-dams. 

These  observations  were  reduced  and  forwarded  to  the  Chief  of  En- 
gineers November  17, 1880.  The  Board  of  Engineers  submitted  a  re- 
port, based  upon  the  results  of  the  observations  named,  to  the  Chief  of 
Engineers,  which  was  referred  to  the  last  Congress  and  published  in 
House  Ex.  Doc.  No.  65,  Forty-ninth  Congress,  second  session. 

The  conclusions  of  the  Board  were  adverse  to  this  method  of  improve- 
ment, and  they  recommended  that  no  more  work  be  done  on  the  wing- 
dams  in  the  bed  of  the  river  directed  to  securing  an  open  river  channel. 

No  further  work  is,  therefore,  contemplated  on  the  Wisconsin  Biver. 

ON  THE  FOX  RIVER. 

Upper  Fox. — The  necessary  work  was  done  for  maintaining  the  navi- 
gation of  the  river  from  Portage  to  Lake  Winnebago,  including  the 
repairs  to  locks  and  dams  and  the  maintenance  of  existing  depth  of 
navigation  by  dredging. 

Lock-tenders'  houses  were  built  at  White  Biver  and  Eureka  locks ; 
46,649  cubic  yards  of  swd  aud  gravel  were  dredge^  from  bajrs  in  tl^Q 
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channel  below  Montello;  new  gates  were  built  for  the  Grand  Biver 
Lock,  and  the  gates  at  White  Eiver,  Princeton,  and  Eareka  locks  re- 
paired; a  washoat  in  the  Enreka  Dam  was  repaired,  temporarily,  bat 
this  dam  must  be  rebuilt.  Au  embankment  or  levee  102  feet  long  was 
constructed  at  the  White  River  Lock. 

Lower  JFoa?.— The  work  in  progress  at  the  close  of  the  last  fiscal  year 
at  Neenah  and  Menasha,  in  accordance  with  the  recommendations  of 
the  Board  of  Engineers,  September  17, 1884,  approved  by  the  Secretary 
of  War,  December  10, 1884,  fb  comply  with  the  provisos  attached  to 
the  river  and  harbor  acts  of  August  2, 1882,  and  July  6, 1884,  were 
continued  during  the  past  fiscal  year. 

The  Menasha  Dam,  402  feet  in  length,  with  four  sluice-ways  20  feet 
each  in  width  and  7^  feet  in  depth,  was  completed  and  is  in  use. 

The  removal  of  400  feet  in  width  of  the  Neenah  Point  was  completed, 
57,412  cubic  yards  of  material  having  been  removed  by  dredging. 

The  rock  drilling  and  blasting  in  Menasha  outlet  to  Lake  Winnebago, 
to  give  a  channel- way  95  feet  wide  and  6  feet  below  the  crest  of  the 
Menasha  Dam,  was  completed  and  the  material  removed,  except  an  in- 
considerable amount  of  dredging  to  remove  inequalities ;  5,487  linear 
feet  of  holes  were  drilled;  2,159  charges  exploded,  and  628  linear  feet 
of  channel  excavated ;  6,982  cubic  yards  of  rock  and  10,292  cubic  yards 
of  gravel  were  removed  from  the  channel. 

Dredging  was  begun  above  the  rock  cut  to  continue  the  6-foot  channel 
to  Lake  Winnebago. 

The  left  abutment  to  Rapid  Groche  Dam,  injured  by  the  flood  of  1881, 
was  rebuilt  of  masonry  in  cement  mortar,  and  the  dam  repaired,  and  a 
sluice-way  placed  therein. 

The  old  De  Pere  Lock  was  thoroughly  renovated,  and  the  bottom  of 
the  lock-chamber  lowered  by  rock  excavation  2^  feet,  increasing  the 
capacity  of  the  lock  that  much  in  navigable  depth. 

The  old  timber  lock  at  the  Cedars  was  removed  and  a  new  lock  of  cut 
stone  built  on  its  site  during  the  spring  of  1887. 

The  De  Pere  Dam  was  completed  by  closing  the  openings  therein; 
putting  on  its  comb  or  crest  and  backing  it  with  gravel  and  clay. 

Current  repairs  to  lock-gates,  dams,  and  canal  banks  were  made 
throughout  the  line  as  needed,  and  the  channel  depths  maintained  by 
dredging;  repairs  to  the  dredges,  boats,  and  scows  were  undertaken,  and 
the  plant  kept  in  serviceable  condition  thereby. 

The  report  of  Assistant  Engineer  C.  A.  Fuller,  hereto  attached,  gives 
full  details  of  the  location  and  amount  of  all  work  done  from  Montello 
to  Green  Bay,  and  the  materials  expended  in  the  work. 

Navigation  was  continued  during  the  season  of  1886  until  closed  by  ice 
November  23, 1886.  It  was  resumed  throughout  the  line  April  23, 1887, 
and  continued  up  to  the  date  of  this  report,  except  for  nine  days  in  June, 
when  temporarily  suspended  through  the  Menasha  Lock,  which  was 
closed  for  repairs. 

Extraordinary  low  water  characterized  the  season.  The  depth  of  nav- 
gation  in  the  upper  Fox  reached,  for  short  times,  until  the  bars  could 
be  removed  by  dredging,  2 J  feet.  Boats  drawing  5  J  feet  could  run  from 
Green  Bay  to  Menasha  during  the  entire  season,  except  during  the 
months  of  August  and  September,  when,  on  account  of  the  mills  taking 
from  the  pools,  above  the  Appleton  and  Menasha  dams,  water  in  excess 
of  the  discharge  of  the  Fox  River,  and  thus  reducing  the  levels  of  Lake 
Winnebago  and  Little  Lake  Butte,  des  Morts  below  the  crests  of  the 
dams,  navigation  was  made  precarious  for  boats  drawing  more  than  3^ 
feet  of  water. 
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This  evil  is  increasing,  and  if  the  mills  can  not  be  confined  to  taking 
the  snrplns  water  only,  or  that  which  wonld  otherwise  flow  over  the 
crests  of  the  dams,  the  improvement  of  the  Fox  River  shoold  not  con- 
tinue. 

The  facts  were  reported  by  me  to  the  Chief  of  Engineers  Aagust  16, 
1886,  and  referred  by  the  War  Department  to  the  Department  of  Justice, 
which  has  instituted  proceedings  against  the  water-power  nsers  at 
Neenah  and  Menasha,  in  the  United  States  circuit  court  for  the  eastern 
district  of  Wisconsin,  to  restrain  them  from  drawing  water  below  the 
crest  of  the  Menasha  Dam.  The  suit  is  contested,  and  meanwhile  nav- 
igation is  again,  this  season,  since  the  close  of  the  fiscal  year,  suffering 
even  more  severely  than  last  year  from  this  cause.  The  mills  are  in- 
creasing in  number,  and  water-rights  are  still  being  sold  by  the  water- 
power  companies,  although  the  low-water  discharge  of  the  Fox  River 
has  already  been  much  exceeded.  The  expenditure  of  further  appro- 
priationjfor  this  stream  should  be  made  contingent  upon  the  success  of 
the  Grovernment  suit  now  pending.  If  the  United  States  can  not  main- 
tain the  levels  of  the  pools  and  depth  of  navigation  as  established  by 
their  oflBcers,  the  work  is,  or  can  always  be  rendered,  valueless. 

All  expenditures  for  ihe  improvement  of  the  Fox  River  and  fdv  new 
works  have  been  made  from  the  appropriations  for  the  Fox'and  Wis- 
consin River,  July  5,  1884,  and  for  the  Fox  River  below  Montello, 
August  5, 1886. 

PROPOSED  APPLICATION  OP  FUNDS   AVAILABLE  FOR  EXPENDITURES 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

The  balance  of  the  funds  available  and  on  hand  will  be  expended  in 
completing  the  removal  of  material  from  the  blasted  channel  at  Men- 
asha, and  in  dredging  in  the  vicinity  of  the  Menasha  OhanneL 

It  will  be  observed  that  the  balance  now  on  hand,  and  reported  in  the 
financial  statement  herewith,  is  not  all  available  for  work  on  the  Fox 
River.  Of  the  amount  reported,  $4,293.53  is  a  balance  remaining  over 
from  the  appropriation  of  125,000,  made  in  the  special  act  of  Mcoxih  3, 
1875,  "to  aid  in  the  improvement  of  the  Fox  and  Wisconsin  rivers^  in 
the  State  of  Wisconsin,"  and  applicable  only  to  acquiring  land  for  sites 
and  pay  for  flowage  of  lands,  etc. 

Ten  thousand  dollars,  appropriated  by  river  and  harbor  act  of  July  5, 
1884,  ^^to  be  used  for  maintaining  the  channel  between  De  Pere  and 
Green  Bay,^  and  $6,000,  ^^  or  so  much  thereof  as  may  be  necessary,"  etc., 
appropriated  by  the  river  and  harbor  act  of  August  5, 1886,  for  a  levee 
at  Portage  "  to  prevent  overflow  of  the  Wisconsin  River  into  the  Upper 
Fox  Biver,  so  as  to  prevent  injury  to  the  Government  works  on  Fox 
Biver,"  in  all,  $20,29i3.53,  is  not  available  for  the  purpose  of  improving 
Fox  Biver. 

Of  these  amounts  the  first  named  is  used  principally  for  the  legal  ex- 
penses connected  with  defending  the  suits  for  flowage  damages  against 
the  United  States  now  in  the  courts  of  Wisconsin. 

The  second  amount  is'retaiued  until  it  may  be  needed  to  ^^maintain  " 
the  channel  from  De  Pere  to  Green  Bay,  which  has  under^ne  no  de- 
terioration, and  has  required  no  '^maintenance;"  and  the  third  amount 
is  withheld  in  the  Treasury  because,  during  the  fifteen  years  of  Gov- 
ernment possession  of  the  works  on  the  Fox  Biver,  no  levee  at  Portage 
has  ever  been  found  to  be  or  considered  to  be  '^  necessary  to  prevent 
injury  to  the  Government  works  on  the  Fox  Biver." 
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It  is  respectfally  recommended  that  the  two  last-mentioned  sums, 
amounting  to  $16,000,  be  made  available  for  work  on  the  Fox  Biver,  or 
that  the  former  acts  be  repealed  as  far  as  relates  to  them,  or  that  the 
terms  of  the  acts  may  be  so  modified  as  to  allow  the  sums  to  be  ex- 
pended. 

PROPOSED  APPLICATION  OP  THE  FUNDS  ASKED  FOR  THE  FISCAL  YEAB 
ENDING  JUNE  30,  1889. 

The  estimate  herewith  submitted  is  for  continuing  the  work  under  the 
project  contained  in  the  report  of  the  Board  of  Engineers,  dated  Sep- 
tember 17, 1884,  approved  by  the  Secretary  of  War  December  10, 1884, 
(see  Report  of  the  Chief  of  Engineers,  U.  S.  Army,  for  1885,  pages  2041 
to  204G,  inclusive),  as  further  modified  by  authority  of  the  Chief  of  En- 
gineers, upon  the  recommendation  of  the  Board  of  Engineers  for  forti- 
fications and  for  river  and  harbor  improvements.  May  14,  1886,  which 
project  as  modified  contemplates  the  rebuilding  of  the  Cedars  Lock, 
the  renovation  of  the  old  locks  as  they  require  it,  and  the  deepening 
and  widening  the  channel  of  the  Fox  River  throughout  to  6  feet  depth 
and  100  feet  width,  without  reference  to  the  original  project. 

This  work  forms  part  of  the  original  project,  the  object  of  which  was 
to  secure  a  cheap  route  of  transportation  from  the  Mississippi  River  to 
the  Great  Lakes  and  Atlantic  sea-board ;  the  advantages  of  which  are 
set  forth  in  numerous  reports,  and  especially  in  the  report  of  Major  G. 
K.  Warren,  Corps  of  Engineers,  in  the  Report  of  the  Chief  of  Engineers 
for  1868,  page  357,  and  in  the  report  of  the  Select  Committee  on  l^ns- 
portation  Routes  to  the  Sea  board,  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  report  of  the 
Board  of  Engineers,  contained  in  House  Ex.  Doc.  No.  65,  Forty-ninth 
Congress,  second  session. 

It  is  proposed  to  apply  funds  given  by  Congress  to  first  improve  the 
navigation  of  the  river  by  deepening  and  widening  the  channels  through  • 
out,  by  rock  excavation  and  dredging,  to  the  full  capacity  of  the  exist- 
ing locks,  in  order  that  the  full  benefit  of  the  locks  already  built  will 
be  attained  and  remain  available. 

The  valley  of  the  Fox  River  is  about  the  most  thickly  settled  por- 
tion of  Wisconsin,  and  although  the  freight  actually  carried  by  water 
may  form  but  a  small  part  of  the  commerce  of  such  important  towns 
along  its  course  as  Portage,  Berlin,  Oshkosh,  Fond  du  Lac^  Menasha, 
Neeuah,  Appleton,  and  Kaukauna,  yet  all  the  freight,  especially  heavy 
freights,  to  and  from  these  places  are  lowered  to  near  the  price  of  water 
carriage  during  the  season  of  navigation,  and  the  river  competition  is 
therefore  of  such  value  that  the  works  should  be  maiutained  and  the 
navigation  improved,  at  least  to  the  extent  contemplated  by  the  modi- 
fied project  stated  above. 

The  practice  of  the  water-power  owners,  however,  along  the  Lower 
Fox  of  using  the  pools  created  by  the  dams  for  purposes  of  navigation 
simply  as  storage  reservoirs  for  water  for  milling  purposes,  without  any 
regard  to  the  rights  of  the  public  to  the  full  befiefits  of  the  navigation 
established  by  the  United  States  works,  will,  if  some  method  of  restraint 
cannot  be  had,  render  of  no  avail  the  large  disbursements  made  by  the 
Government  upon  this  stream. 

The  nearest  coUecfcion  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis. 

Amount  of  revenue  collectecl  «t  the  nearest  port  of  entry  daring  the  fiscal  year, 
|t249,212.8y.  ^ 
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Money  statement. 

July  1,  1886,  amonot  available |68,701.16 

Fael  sold  to  offloers,  deposited  to  credit  of  appropriation 175. 00 

Amount  appropriated  by  act  approved  Angast  5,  1886 56, 250. 00 


July  1, 1887.  amount  expended  during  fiscal  year,  exclusive 

ofliabilitiesoatstandioff  July  1,1886 $80,554.98 

July  1,  1887,  outstanding  liabilities 270.90 


125, 126. 16 
80,825.88 


July  1, 1887,  amount  available 44,300.28 

Amount  ^ostimated)  required  for  completion  of  original  project.  Fox 

and  Wisconsin  rivers 1,965,663.00 

Amount  (estimated)  required  for  completion  of  existing  project,  Fox 

River 546,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 200,000,00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acto  of  1866  and  1867. 


The  expense  of  maintaiuing  the  existing  depth  of  navigation  throagh- 
oat  the  Fox  Elver  and  canals :  for  repairs  to  mechanical  constrnotions 
that  have  been  completed  and  in  use,  but  afterwards  injared  by  flood 
or  otherwise ;  for  carrent  repairs  to  old  locks  and  dams,  and  for  lock- 
tenders''  services,  have  been  paid  from  the  indefinite  appropriation  for 
^*  operating  and  care  of  canals  and  other  works  of  navigation,"  provided 
by  section  4  of  the  river  and  harbor  act  approved  July  5, 1884. 

A  detailed  statement  of  the  expenditures  under  this  latter  appix)pri- 
ation  accompanies  this  report. 

Under  the  indefinite  appropriation  for  the  <'  operating  and  care  of 
canals  and  other  works  of  navigation,"  it  is  proposed  to  renew  the 
wooden  lining  of  two  of  the  old  timber-locks ;  to  build  new  lock-gates 
for  Little  Chute  Combined,  Appleton  Second,  and  Eaukauna  locks ;  to 
maintain  the  existing  depth  of  navigation  in  river  and  canals  by  dredg- 
ing: to  keep  in  general  repair  locks,  dams,  and  canal  banks,  and  pay 
for  lock-tenders'  services  and  superintendence. 

Money  statement 

July  1,  1886,  amount  appropriated  by  act  approved  Julv  5, 1884 Indefinite. 

July  1,  1887,  amount  expended  during  fibcal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 $42,061.65 

(  Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30,  1888.    43, 650. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


FOX  BrVEB. 

report  of  mr.  c.  a.  fuller,  assistant  enqixker. 

United  States  Engineer  Office, 

Applelotif  fFt«.,  July  16,  1887. 
Captain  :  I  have  the  honor  to  sabmit  the  following  report  of  operations  on  the  im- 
provement of  the  Fox  Ki  ver,  Wisconsin,  from  MonteUo  to  Green  Bay,  for  the  fiscal 
year  ending  June  30,  1887. 

Operations  daring  the  year  were  confined  principally  to  renovating  the  old  lock  at 
Db  rere  and  lowering  the  bottom  of  the  lock-chamber  and  the  lower  gate  recesses 
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2i  feet  bv  rook  ezcayation ;  to  the  completioD  of  the  repairs  of  Rapid  Croche  Dam ; 
to  rehnilding  of  t<he  Cedars  Lock  with  stone ;  to  drilling,  blasting,  and  remoyiof; 
rock  from  the  channel  of  Menaeha  River :  to  completing  the  constraction  of  the  new 
dam  at  Menasha ;  to  widening  the  Neenah  outlet  of  Lake  Winnebago  by  dredging ;  to 
deepening  and  widening  the  channel  of  the  river  by  dredging ;  to  making  repairs  to 
boats  and  dredges,  and  incidental  xepairs  to  locks,  dams,  and  canal  banks. 

Navigation  was  continued  until  dosed  by  ice  on  the  23d  of  November.  It  was  par- 
tially resumed  on  the  10th  of  April,  m87,  and  wholly  so  on  the  23d  of  the  same  month, 
and  was  maintained  to  the  present  date,  except  for  nine  days  during  the  month  of 
June,  through  the  Menasha  Lock,  which'was  closed  for  repairs. 

Boats  drawing  not  exceeding  5^  feet  of  water  could  run  during  the  whole  season  of 
navigation  between  Green  Bay  and  Menasha,  excepting  in  the  monihs  of  Angust  and 
September,  when  the  mills  had  drawn  the  water  so  low  below  the  crests  of  the  Ap- 
ploton  and  Menasha  dams  that  there  was  but  a  precarious  navigation  for  boate  of  3( 
feet  draught  between  Appleton  and  Lake  Winnebago.  Again,  on  the  13tb,  20th,  aud 
27th  of  June,  1887,  the  water  was  drawn  by  the  mills  below  the  crest  of  the  Appleton 
Dam  from  4^  to  10  inches,  which  seriously  affected  navigation  between  Appleton  and 
Menasha. 

During  the  low- water  season  there  was  but  2i  feet  of  water  on  some  of  the  bars 
between  Oshkosh  and  Montello. 

The  following  outline  of  operations  at  each  point  between  Montello  and  Greeu  Bay, 
under  separate  heads,  viz :  ''Operating  and  care  of  canals  and  other  works  of  navi- 
gation/' and  **  improving  Fox  Kiver,"  is  respectfully  submitted: 

OPERATIXa  AND  CARE  OF  CAXALS  AND  OTHER  WORKS  OF  KAYIOATION. 

De  Pere  Lock.—The  remains  of  an  old  coffer-dam  were  removed  by  Dredge  No.  1 ; 
the  lower  crib  wing- walls  were  raised,  repaired,  and  backed  with  clay,  coffer-dams 
put  in  above  and  below  the  lock,  aud  134  linear  feet  of  coffer-dam  built  along  the  left 
side.  A  10-inch  centrifugal  pump  was  placed,  the  pump-engine  set  up,  and  the 
water  pumped  out.  Large  quantities  of  snow  and  ice  were  removed  from  the  lock- 
pit.  All  01  the  planks  were  stripped  from  the  walls,  the  upper  tier  of  posts  and  the 
coping  timbers  removed,  the  lower  tier  of  posts  dressed  off  to  receive  new  planking, 
new  posts  and  coping  framed,  and  the  lock  replanked.  The  lower  hollow  quoins 
were  taken  out  and  replaced  by  new  ones  backed  with  cement  masonry.  The  valve 
rods  and  suspension  straps  of  the  upper  gates  were  straightened  and  repaired.  Two 
new  lower  gates  were  framed  and  placed.  One  hundred  and  sixty-three  cords  of  rock 
were  excavated  from  the  lock  bottom,  lowering  the  lower  miter-sill  2|  feet,  and  the 
rock  in  the  lower  recesses  wore  cut  down  plumb.  A  new  lower  miter-sill  was  framed, 
placed,  aud  secured  by  fifteen  U-inch  wedge-bolts  to  the  solid  rock,  and  the  heel  of 
the  cheek  pieces  bolted  to  the  chord  by  two  1-inch  bolts.  The  seams  in  the  rock  bot- 
tom were  filled  with  stone  and  cement.  Eighteen  anchor-bolts  were  placed  in  the 
chamber  walls.  The  crib-work  of  both  upper  wing- walls  was  repaired  aud  replanked. 
The  suspension  columns  and  maneuvering  gear  were  placed  and  secured,  four  new 
capstan  platforms  built,  four  new  snnbbmg-posts  put  in,  and  the  old  ones  repaired 
and  braced.  The  fore-bay  of  the  lock  was  cleaned  out,  the  pump  taken  out,  and  the 
engine  and  boiler  cleaned  and  laid  up.  The  coffer-dams  were  removed  by  a  dredffe-' 
boat  sufficiently  to  allow  of  the  passage  of  boats,  and  navigation  opened  through  uie 
lock  on  the  10th  of  April. 

There  were  purchased  and  expended,  84^58  feet,  B.  M.,  of  pine  lumber ;  18,818  feet, 
B. M.,of  oak  lumber;  530  pounds  of  drift-bolts;  5,500  pounds  of  nails  and  spikes; 
l,4d0  cubic  yards  of  clay;  300  pounds  of  .£tna  powder;  300  exploders :  700  linear 
feet  of  safety  fusej  21  barrels  of  cement;  50  barrels  of  sand;  76  cords  ot  wood,  and 
15  tons  of  anthracite  coal. 

Little  Kaukauna  Look  and  Dam.— -No  repairs  were  made. 

Bapid  Croche  Lock.-^One  lower  gate  was  taken  out,  a  valve-rod  repaired,  and  the 
gate  rehnng.  Two  new  diamond  blocks  were  framed  and  placed,  and  the  anchor- 
straps  to  one  lower  gate  and  two  capstan  platforms  were  repaired. 

The  left  bank  of  the  canal  was  raised  and  strengthened  by  Dredge  No.  L  Two 
hundred  and  sixty-six  cubic  yards  of  clay  were  placed. 

Bapid  Croche  Dam. — The  work  of  repairing  the  coffer-dam  that  was  partially  carried 
away  by  the  flood  of  April,  1886,  was  completed,  and  the  dam  repaired.  Two  cords 
of  brush  were  cut,  mats  made  and  sunk ;  six  cribs  were  built  and  sunk  with  30  cords 
of  stone,  connections  were  made,  and  187  linear  feet  planked ;  3,910  cubic  yards  of 
backing  were  put  in ;  the  debris  of  the  old  abutment  was  taken  out,  the  bed-rock 
cleaned  off,  and  a  coffer-dam  put  in  around  the  site  of  the  abutment ;  234  enbio  yards 
of  hardpan  were  excavated  for  foundations,  and  220  oubio  yards  of  oement  masonry 
laid ;  28  linear  feet  of  abutment  coping  was  dressed  and  laid  in  cement;  eight  cnhB 
were  built,  sunk,  and  secured  in  extension  of  dam,  and  40  linear  feet  of  sheet  pU^ » 
950  cubic  yards  of  clay  were  placed  in  rear  of  the  abutment,  200  cubic  yards  of  cl*7 
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and  gravel  in  rear  of  the  dam,  and  100  cubic  yarda  above  the  slnice-way ;  crib  con- 
nections were  made  between  the  end  of  the  dam  .and  the  slnioe-way;  the  floor  and 
trestle  timbers  of  the  sluice-way  were  framed,  placed,  and  secured,  and  t!ie  needles 
framed  and  placed ;  the  pump,  engine,  and  plant  were  moved  to  Cedars  Lock. 

There  were  purchased  aud  expended  79,^5  feet,  B.  M.,  of  pine  lumber;  7,500  feet, 
B.  M.,  oak  lumber ;  1,500  pounds  of  nails  and  spikes ;  1,050  pounds  of  screw-bolts  and 
washers ;  2,830  pounds  of  drift-bolts;  151  barrels  of  cement;  275  pounds  of  oast-iron 
caps ;  and  25  cords  of  wood. 

kaukauna  Fifth  XocJk. -—Three  new  diamond  blocks  were  framed  and  placed,  and  the 
capstan  platforms  repaired. 

Kaukauna  Fourth  Look, — One  new  diamond  block  was  framed  and  placed.  All  of  the 
valve-chains  were  shortened  and  new  guide-strips  put  on ;  the  capstan  platforms  were 
repaired ;  a  leak  near  the  left  upper  wing-^rall  was  stopped  by  puddling  in  25  cubic 
yards  of  clay. 

Kaukauna  Third  Lock, — ^The  valve-chains  were  shortened,  new  guide-strips  pat  on, 
and  the  capstan  platforms  repaired. 

Kaukauna' Second  Look. — ^New  diamond  blocks  were  framed  and  placed.  A  washoat 
in  the  clay  backing  of  the  right  wall  was  filled  with  60  cubic  yards  of  clay. 

Kaukauna  First  Lock, — No  repairs  were  made. 

Little  Chute  Combined  £ocfc9.— -Two  new  snubbing-nosts  were  put  in ;  the  lower  gate 
suspension  straps  repaired ;  and  two  new  diamond  blocks  framed,  placed,  and  se- 
cured. 

Little  Chute  First  and  Second  Looks, — No  repairs  were  made. 

Little  Chute  Dam. — Slight  repairs  were  made  to  the  fill  in  rear  of  the  left  abutment. 

Cedars  />a»i.>-Slight  repairs  were  made  to  the  left  abutment,  and  to  the  fill  behind 
it. 

Cedars  Canal, — The  stone  wall  on  both  sides  was  repaired  and  topped  out  with  clay. 

Jppleton  Fourth  Lock. — One  new  diamond  block  was  framed,  placed,  and  secured ; 
and  the  capstan  platforms  were  repaired. 

Appleton  Lower  Dam, — ^No  repairs  were  made. 

Appleton  Third  LooA;.— Two  new  snnbbing-posts  were  put  in ;  one  capstan  platform 
'  was  rebuilt ;  30  cubic  yards  of  clay  were  puddled  behind  the  head  walls ;  and  30  cubic 
yards  of  mud  removed  from  the  fore-bay. 

Appleton  Second  Lock, — ^An  upper  coffer-dam  was  built  with  stop  timbers  on  the 
breast  wall.  The  platform  valves  were  repaired,  and  new  chains  attached,  and  the 
upper  gates  removed,  repainted,  and  rehnng.  The  lower  gates  were  taken  oat  and 
the  irons  removed.  New  gates  to  replace  the  old  ones  were  framed ;  the  old  valves 
put  in,  and  the  gates  hung.  All  of  the  anchor -straps  were  coantersunk  into  the  coping. 
Two  sets  of  new  maneuvering  and  suspension  gear  were  put  on,  the  capstan  platforms 
rebuilt,  and  the  tripods  set ;  245  cubic  yards  of  frozen  mud  were  removed  ttom  tho 
lock ;  210  square  feet  of  the  lower  miter-sill  platform  were  taken  up,  and  60  cubic 
yards  of  clay  excavated  from  below.  A  timber  crib  39  feet  by  7  feet  by  6  jfeet  was 
built,  filled  with  stone,  a  timber  platform  laid  on  top  and  planked  with  oak  boards, 
and  the  whole  sheet-piled  on  the  upper  side.  Two  cheek  pieces  and  a  king-post, 
were  framed  and  placed  in  the  lower  miter-sill,  aud  the  sill  ^as  secured  to  the  crib- 
work  by  IHnoh  screw-bolts.  The  flagging  below  the  sill  was  taken  up,  and  the  con- 
crete repaired,  860  cubic  feet  of  dry  stone  wall  were  laid  in.  the  lower  wing-walls,  and 
the  canal  banks  below  the  lock  were  repaired.  The  coffer-dams  were  removed,  and 
navigation  through  the  lock  was  opened  on  the  23d  of  May. 

Therewere  purchased  and  expended  8,279  feet,  B.  M.,  of  pine  lumber,  972  feet,  B.  M., 
of  oak  lumber,  1,720  pounds  of  iron  stops.  667  pounds  of  iron,  531  pounds  of  drift- 
bolts,  475  pounds  of  screw-bolts,  48  pounas  of  spikes,  and  10  cubic  yards  of  gravel. 
Fifteen  cords  of  rubble-stone  were  received  from  Menasha  Channel. 

Menasha  Lock,— A  portion  of  the  lower  wing- wall  of  this  lock  tumbled  in  on  the 
8th  of  June,  temporarily  closing  navigation  at  this  point.  Qoffer-dams  above  and 
below  were  put  In  by  Dredges  Nos.  1  and  2,  a  10-inch  centrifugal  pump  was  set,  and 
the  Water  pumped  out.  Thirty  linear  feet,  from  the  hollow  quoins  down,  of  dry 
stone  wall  were  taken  out,  and  replaced  by  a  crib  tilled  with  stone.  The  left  hollow 
ouoin  was  removed  and  replaced  by  a  new  one,  and  the  recess  wall  slightly  repaired. 
Four  new  diamond  blocks,  four  capstan  platforms,  and  four  new  spars  were  put  in, 
and  the  gate  irons  repaired.  The  pump  and  engine  were  removed ;  the  coffer-dams 
were  taken  out  by  Dredge  No.  1,  and  navigation  was  resumed  on  the  17th. 

There  were  purchased  and  expended  13,240  feet,  B.  M.,  of  pine  lumber,  1,206  pounds 
of  .drift-bolts,  and  309  ponnds  of  screw-bolts  and  washers. 

Eureka  Lock, — All  of  the  gates  were  hauled  out  and  blocked  up.  The  irons  were 
removed  from  the  toe  posts  and  lower  arms,  and  the  gates  cut  off  4  inches  at  the  toe 
posts  to  zero  at  the  heel  posts.  New  top  arms  were  framed  and  put  in,  gates  planked, 
valve-rods  repaired,  and  the  gates  rehung.  New  hand  rails  and  spars  were  put  on ; 
one  capstan  platform  was  rebuilt,  and  a  protection  crib  8  by  13  feet  by  23  inches  built 
ikronnd  each  gate  suspension.  The  road  from  the  highway  to  the  lock-site  was  re- 
paired. 
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There  were  parphased  and  expended  7,082 feet,  B.  M.,  of  pine  Ipmber,  3,567  feet,  B. 
M..  of  oak  lumber,  and  100  pounds  of  nails. 

Eureka  Dam. — The  washout  underneath  the  dam  was  filled  with  rubble-stone  up 
to  the  level  of  the  apron,  over  which  a  brush  mat  40  by  10  feet  by  3  feet  was  placed,  and 
covered  with  753  cubic  yards  of  clay.  The  washout  at  the  abutment  was  filled  with 
olay,  and  the  foot  of  the  slope  and  the  right  bank  of  the  river  were  riprapped  a  dis- 
tance of  60  feet  above  the  abutment.  These  repairs  are  temporary.  The  dam  has  a 
quicksand  foundation,  and  a  new  one  is  required  at  this  point. 

Berlin  Lock. — No  repairs  were  made.  Four  gates  for  Grand  River  Lock  w^ere  framed 
at  this  point,  put  together,  ironed,  and  towed  on  a  barge  to  that  lock. 

White  River  Look. — The  old  gates  takea  from  Princeton  Look  were  repaired  and 
are  nearly  ready  to  be  hung. 

An  embankment  102  feet  long,  3  feet  wide,  and  2^  feet  high  was  built  aloug  tho 
right  bank  of  the  river  about  300  feet  to  the  left  of  the  lock,  to  protect  the  low  ground 
at  that  point. 

Princeton  Lock. — The  old  gates  which  were  taken  from  Grand  River  Lock  were  re- 
paired and  placed. 

Grand  River  Lock. — The  old  gates  removed  and  the  new  ones  built  at  Berlin  Lock 
were  hung. 

There  were  purchased  and  received  full  sets  of  gate  irons  for  G^and  River,  and  for 
new  gates  and  repairs  of  gates,  26,183  feet,  B.  M.,  of  oak  lumber,  7,082  feet,  B.  M.,  of 
pine  lumber,  and  600  pounds  of  nails. 

'  DRRDGINO. 

On  February  9, 1887,  the  line  of  works  under  my  direction  for  the  Fox  River  im- 
provement was  extended  to  include  from  Montello  to  Green  Bay.  The  dredging  done 
prior  to  that  date  between  Montello  and  Berlin  is  not  included  in  this  report. 

Dredge  No.  1  removed  5,303  cubic  yards  of  soft  material  from  the  cut  below  Kan- 
kauna  Fifth  Lock,  which  was  placed  on  dump-scows,  towed  to  deep  water  in  the  river, 
and  damped.  On  completion  of  this  work  the  dredge  moved  to  the  fifth  level  of  the 
Kaukauna  Canal  and  commenced  dredfi:ing.  After  removing  1,127  cubic  yards  of  mud, 
tho  boat  was  sent  to  Rapid  Crochd  Dam,  to  assist  in  repairing  the  cofier-dam,  etc. 
The  backing  to  the  coffer-dam  and  to  the  extension  of  the  main  dam  was  put  in  and 
the  debris  of  the  old  abutment  removed  by  the  dredge.  It  was  then  moved  to  a  gravel 
bar  about  3  miles  above  the  De  Pere  Dam,  and  dredged  out  3,500  cubic  yards  of  gravel 
and  clay,  which  was  placed  on  dump-scows  and  towed  to  the  dam  by  the  steamlannch 
General  Meade  to  complete  the  backing.  The  dredge  was  then  towed  to  Cedars  Lock. 
On  the  completion  of  that  work  the  boat  worked  up  to  Appleton,  a  new  dipper  was 

riut  on,  and  the  dredge  and  dumpscows  were  towed  to  Menasha  by  the  General  Meade. 
t  worked  in  the  cut  below  tho  lock,  taking  out  5,052  cubic  yards  of  mud  and  clay, 
and  put  in  the  lower  coffer-dam,  and  removed  both  the  upper  and  lower  ones  while 
repairs  to  that  lock  were  being  made. 

Dredge  No.  4. — The  cut  through  the  bar  above  Eureka  Lock  was  completed  by  the 
removal  of  3,265  cubic  yards  of  sand,  and  the  dredge  was  then  towed  to  Berlin.  Work 
was  suspended  six  days  for  repairs  of  machinery.  When  finished  the  boat  made  a 
channel  through  the  bar  .below  Berlin  Bridge,  removing  15,480  cubic  yards  of  sand, 
and  continued  working  on  the  bars  as  far  down  the  river  as  Delhi,  taking  out  in  all 
46,381  cubic  yards  of  material,  mostlv  sand.  On  the  20th  of  November  the  work  was 
suspended  and  the  dredge  was  towed  to  Oshkosh  for  repairs. 

On  June  2  the  dredge  was  towed  to  Berlin  by  the  tug  Bo90obel  and  recOmmenco<l 
work  on  the  bars  between  th^t  point  and  Eureka  Lock,  having  removed  up  to  the  30th 
June  16,674  cubic  yards  of  sand,  clay,  etc. 

There  were  purchased  and  received  for  the  tugboat  Boeoohel  and  Dredges  Noe.  4 
and  5,  113  cords  of  wood,  18,200. pounds  of  bituminous  coal,  407  pounds  of  manilla 
rope,  and  134  pounds  of  cotton-waste. 

Dredge  No.  5. — The  repairs  of  this  dredge  having  been  completed,  it  was  towed  to 
Wilson's  Bar,  below  Grand  River  Lock,  by  the  Bosoobel  on  the  4th  of  June,  and  com- 
menced dredging  a  channel  through  that  bar.  On  the  30th  of  month,  11.210  cubic 
yards  of  sand  and  clay  had  been  removed. 

IMPROVING  FOX  RIVER. 

De  Pere  Dam. — ^Thc  right  flume  openings  in  the  dam  were  planked  and  bulkheaded, 
and  950  linear  feet  of  oak  crest  3  inches  by  8  inches  was  placed  and  securely  bolted. 
Three  thousand  five  hundred  cubic  yards  of  clay  and  gravel  and  47  cubic  yards  of 
spalls  were  put  in  for  backing  the  dam,  completing  the  work. 

There  were  purchased  ancY  expended  32,967  feet,  B.  M.,  of  pine  lumber;  1,500 
pounds  of  spikes:  807  pounds  of  drift-bolts;  200  carriage-bolts;  30  oords  of  wood, 
and  20  tons  of  coal.    Seven  cords  of  rubble-stone  and  75  cubic  yards  of  gravel  iroro 
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brought  from  Menasha  Chaonol,  and  47  cubic  yards  of  spalls  were  transported  firom 
the  Kaukauna  qnarrgr. 

Kavkauna  Dam, — A  sluice-way,  75  feet  in  length  and  2.83  feet  in  depth,  below  the 
crest,  that  w.as  left  open  in  building  the  dam,  was  closed  by  putting  in  flush-boards. 

Cedars  Lock, — During  the  season  of  suspension  of  navigation,  this  lock  was  entirely 
rebuilt.  The  stone  for  the  walls  was  brought  mostly  from  Menasha,  having  been 
dressed  for  rebuilding  the  lock  at  that  point.  Coffer-dams  were  put  in  above  and 
below  the  old  lock,  the  pump-engines  set,  and  two  centrifugal  pumps  set.  The  water 
was  pumped  out,  and  1,000  tons  of  ice  from  2^  to  2  feet  in  thickness  was  sawed  and 
removed.  Nine  hundred  and  thirty  cubic  yards  of  backing  ^irere  excavated  firom  be- 
hind the  walls.  The  old  walls  were  taken  down,  and  2,477  cubic  yards  of  rubble- 
stone  and  all  of  the  old  timber  were  wheeled  out ;  200  cubic  yards  of  frozen  clay  were' 
removed  from  the  canal  between  the  lock  and  the  lower  coffer-dam ;  252  cubic  yards 
of  stone  were  quarried  in  the  chamber  and  below  the  lock ;  a  new  lower  miter-sill 
was  framed  and  placed,  7  inches  lower  than  the  old  one  and  10  feet  further  down  the 
Jock,  and  well  bolted  to  bed-rock.  The  old  lower  gates  were  taken  out  and  new  ones 
framed  and  hung.  The  old  upper  gates  were  cut  down  and  fitted ;  220  linear  feet  of 
rock  was  leveled  off  for  foundations  to  the  walls,  and  2,085  cubic  yards  of  cement 
masonry  laid  up  to  the  level  of  the  bottom  of  the  coping ;  254  cubic  yards  of  dry 
stone  were  laid  in  the  wing- walls.  The  coping,  steps,  and  slope  coping  were  laid  in 
cement  mortar.  The  breast  wall,  platform,  and  miter-sill  were  built  and  the  miter- 
sill  set.  The  recess  bulkhead  was  put  in  and  the  valves  set.  The  gate  anchors  were 
countersunk  in  the  coping,  and  the  suspension  and  maneuvering  gear  placed.  Six 
iron  snubbing  posts  were  secured  to  the  walls,  capstan  platforms  built,  and  hand- 
rails, fenders,  and  spars  attached  to  the  gates.  Eight  hundred  and  sixty-live  cubic 
yards  of  clay  were  puddled  in  rear  of  the  walls  near  the  head,  and  the  remainder  of 
the  walls  were  backed  with  small  rubble  and  clay  as  far  as  was  deemed  necessary. 

The  five  derricks  were  taken  down  and  stored,  the  coffer-dams  removed  by  Dredge 
No.  1,  and  the  lock  was  opened  to  navigation  on  the  23d  of  May. 

There  were  purchased  and  expended  20,378  feet,  B.  M.,  of  pine  lumber;  10,027  feet, 
li.  M.,  of  oak  lumber;  3,411  pounds  of  iron ;  141  pounds  of  steel;  450  pounds  of  nails 
and  spikes ;  2,635  barrels  of  Milwaukee  cement ;  80  barrels  of  Louisville  and  S^  bar- 
rels of  Portland  cement ;  250  pounds  Forcite  powder;  350  exploders;  650  linear  feet 
of  safety  fuse ;  236  cords  of  wood ;  33  tons  of  bituminous  coal,  and  5  tons  of  black- 
smith's coal. 

Menasha  Dam, — One  thousand  five  hundred  and  eighty-one  dubic  yards  of  hardpan, 
gravel,  etc.,  were  excavated  for  foundations  of  abutments,  piers,  and  head  wall  of 
sluice-way,  and  916  cubic  yards  of  masonry  laid.  The  abutment  walls  were  founded 
on  bed-rock,  and  the  head  wall  and  piers  on  crib-work.  Fourteen  thous.i.nd  seven 
hundred  and  eighty-five  feet,  B.  M.,  of  pine  timber  was  framed  and  placed  in  the  dam, 
and  24,656  feet,  B.  M.,  of  pine  timber  and  16,000  feet  of  pine  plank  in  the  sluice-way. 
Two  thousand  one  hundred  and  seventy -six  feet,  B.  M.,  of  pine  sheet-piling  were  put 
in.  The  top  of  the  dam  was  planked  with  5,68i  feet,  B.  M.,  of  oak,  and  118  linear  teet 
of  oak  crest,  14  by  14  inches,  placed  and  secured.  One  hundred  and  forty-six  cords  of 
rabble-stone  were  placed  in  the  crib- work ;  565  cubic  yards  of  gravel  were  excavated 
in  front  and  800  cubio  yards  in  rear  of  the  sluice-way.  A  protection  crib,  extending 
44  feet  down  from  the  left  abutment,  was  framed,  placed,  and  filled  with  stone.  Four 
Taintor  gates,  20  feet-each  in  width,  were  framed  and  placed  in  the  sluice-ways,  and 
the  maneuvering  gear  attached.  The  coffer-dams  and  old  dam  were  removed  and 
the  plant  taken  to  Cedars  Lock.  The  new  dam,  as  completed,  is  402  feet  in  length 
between  the  abutments. 

There  were  received  and  expended  63,138  feet,  B.  M.,  of  pine  lumber ;  6,107  feet,  B. 
M.,  of  oak  lumber ;  4,:i63  pounds  of  drift-bolts ;  950  pounds  of  screw-bolts ;  2,989  pounds 
of  nails  and  spikes;  524  barrels  of  cement;  291  cubio  yards  of  sand;  180  pounds  of 
iron,  and  31  cords  of  wood.  There  were  received  from  Menasha  53  cords  of  rabble- 
stone  ;  from  Menasha  Lock  394  cubic  yards  of  backing  stone,  and  frt>m  Kaukauna 
quarry  279  cubic  yards  of  pitched  face-stone.  For  constructing  sluice-gates,  5,298 
pounds  of  iron ;  1,039  pounds  of  screw-bolts  and  nuts ;  1,000  small  bdlts ;  2,620  pounds 
of  iron  castings;  3,056  feet,  B.  M.,  of  oak  lumber ;  480  feet.  B.  M.,  of  pine  lumber,  and 
one  set  of  maneuvering  gear  were  purchased  and  received. 

MENASHA  CHANNEL. 

The  work  of  excavating  through  rock  was  continued ;  124  lines  of  holes  across  the 
95-foot  channel,  from  4  to  8  feet  apart,  were  drilled  and  blasted.  The  total  depth  of 
holes  drilled  was  5,487  feet ;  the  number  of  holes  2,159,  and  the  length  of  channel  628 
feet.  This  part  of  the  work  was  completed  on  the  20th  of  November,  and  the  drill, 
scow,  tools,  etc.,  taken  to  Cedars  Lock. 

The  blasted  material  was  removed  by  Dredge  No.  2,  placed  on  flat  scowp,  taken 
across  the  river,  wheeled  out  and  piled  upon  tho  right  bank.    One  thousand  four 
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hundred  and  seventy  cords  of  stone  and  10,292  onbic  yards  of  gravel  were  ihos  dis- 
posed of  daring  the  year. 

There  were  purchased  and  expended  1,700  pounds  of  Forclte  powder,  500  esploden, 
418  pounds  of  steel,  214  pounds  of  iron,  and  236  cords  of  wood. 

WIDENING  THB  HBAD  OF  THE  NEBNAH  OUTLET. 

Dredge  Ko.  3  worked  until  the  12th  of  November  in  removing  the  point,  on  which 
date  the  boat  was  towed  to  Ofthkosh  for  repairs  by  the  tugboat  Dekarra.  Work  was 
resumed  on  the  3d  of  June  and  continued  during  the  month ;  57,412  cubic  yards  of 
clay,  gravel,  and  hardpan  were  removed,  placed  on  dumpscows,  towed  to  deep  water 
in  Lake  Winnebago,  and  damped.  The  total  quantity  of  material  taken  oat  since 
the  commencement  is  77,861  cubic  yards.  About  ten  days'  more  dredging  will  com- 
plete the  work. 

There  were  purchased  and  expended  99  cords  of  wood  and  76  tons  of  bituniDooB 
coal. 

DEEPENING  CANALS  AND  OUTLETS  TO  LOCKS. 

Dredge  No.  1  completed  the  widening  and  deepening  the  dredge  cut  below  Rapid 
Croche  Lock ;  removing  1,369  cubic  yaras  of  haidpan  and  gravel,  which  was  placed 
on  scows,  taken  to  deep  water  in  the  river,  and  dumped. 

Dredge  No.  2  removed  740  cubic  yards  of  large  gravel,  cement,  rock,  etc.,  from 
comia<;s  left  in  the  Menasha  Canal  on  suspension  of  work,  and  widened  and  deepened 
the  head  of  the  canal,  removing  2,678  cubic  yards  of  hardpan  and  gravel,  and  also 
the  remains  of  an  old  gaard-gate. 

REPAIBS  TO  BOATS  AND  DRBDaES. 

Steaming  ^a^eo5e2.— Portions  of  the  machinery  were  removed,  taken  to  shop  in 
Oshkosh,  repaired,  and  replaced.  New  water-wheel  arms  were  framed  and  pot  in, 
and  the  lims,  splash-doors,  chocks,  deck,  and  plank-shear  repaired.  The  upper  works 
were  extended  forward  9  leet,  the  roof  of  the  new  part  tinned,  and  the  upper  works 
painted. 

There  were  purchased  and  expended  2,599  feet,  B.  M.,  of  pine  lumber ;  516  feet,  B.  H., 
of  oak ;  150  pounds  of  white  lead ;  10  gallons  of  boiled  oil,  and  25  pounds  of  mineral 
paint. 

Steaming  Dekorra, — ^Tbe  upper  works  were  extended  forward  9  feet,  the  roof  of  the 
new  part  tinned,  and  the  upper  works  painted.  One  new  water-wheel  was  framed 
and  put  in. 

There  were  purchased  and  expended  2,596  feet,  B.  M.,  of  pine  lumber;  175  pounds 
of  white  lead ;  12  gallons  of  boiled  oil,  and  25  pounds  of  mineral  paint. 

Dredge  Xo,  1. — Slight  repairs  were  made  to  the  machinery  and  the  dredge  fitted  for 
use  as  a  derrickboat  at  Cedars  Lock  while  rebuilding. 

Dredge  No.  2.— Portions  of  the  machinery  were  removed,  taken  to  Chicago,  repaired, 
and  replaced.  A  new  turn-table  and  new  floor  to  the  engine-room  were  put  in ;  the 
doictor  engine  and  bed  to  the  hoisting  engine  were  repalrMl ;  the  dipper  handles  were 
rivets,  bolted,  and  new  steel  racks  put  on ;  new  steel  teeth  were  riveted  to  the 
dipper ;  iron  hand-rails  made  and  placed  on  the  crane ;  the  boiler  cleaned  and  the 
Joints  tested,  and  the  roof  repaired  and  painted.  There  were  purchased  and  expended 
1,359  pounds  of  iron ;  77  pounds  of  steel ;  300  pounds  of  bolt  stabs ;  66  poands  of 
spikes ;  38  carriaffe-bolts ;  38  steel  racks ;  1,241  feet,  B.  M.,  of  pine  lumber,  and  1,163 
feet,  B.  M.,  of  oak  lumber. 

Dredge  No.  3.— The  boat  was  hauled  out  on  the  ways  at  Oshkosh  ;  all  unsound  tim- 
ber and  planks  removed  and  replaced  by  new ;  new  gallows-frame,  crane,  dipper 
handle,  and  spuds  made ;  turn-table,  bumper,  and  dipper  put  on ;  the  hull  calked, 
painted,  and  the  boat  launched.  A  portion  of  the  machinery  was  removed,  taken  to 
the  shop  for  repairs,  repaired,  and  replaced.  There  were  purchased  and  expended 
8,658  feet,  B.  M.,  of  pine  lumber;  23,810  feet,  B.  M.,  of  oak  lumber j  7,206  poands  of 
iron ;  2,700  poands  of  drift-bolts;  27  poands  of  steel ;  20  pounds  of  Babbitt^s  metal; 
10  bales  of  oakum ;  2  barrels  of  pitch ;  24  gallons  of  mixed  paint,  and  24  pounds  of 
mineral  paint. 

Dredge  No.  4.— Portions  of  the  machinerv  were  removed,  taken  to  the  shop  in  Osh- 
kosh, repaired,  and  replaced.  A  bulkhead  was  built  u  nder  the  A  frame  and  the  frame 
repaired.  There  were  purchased  and  expended  1,920  feet,  B.  H.,  of  pine  lumber; 
200  pounds  of  drift-bolts,  and  239  pounds  of  iron. 

Dredge  No.  5.— A  part  of  the  A  frame  was  removed,  the  decayed  portions  taken  out, 
and  new  pieces  framed  in,  and  the  iron  work  repaired.  A  portion  of  the  deck  tras 
taken  up,  fifteen  new  deck-beams  put  in,  and  the  deck  relaid  with  new  plank.  Two 
bulkheads,  20  feet  by  4i  feet,  were  built  under  the  A  frame,  and  new  hatchways  pot 
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in  the  deck  and  roof ;  nine  gray  iDg  pieces  were  put  in,  portions  of  the  deck  and  sides 
calked,  and  the  roof  of  the  cabin  I'epaired  and  painted.  The  engines  and  boiler  were 
eleaned  and  the  boiler  was  repaired.  There  were  purchased  and  expended  1,674  feet, 
B.  M.,  of  pine  lumber  and  one  bale  of  oakum. 

Dredge  No.  6.— Portions  of  the  machinery  were  removed,  taken  to  the  shop  in  Berlin, 
repaired  and  replaced.  Two  bulkheads,  16  feet  in  length,  were  built  under  the  pump- 
frame  ;  1,200  superficial  feet  of  the  deck  was  removed,  replaced,  by  new  and  the  re- 
mainder of  the  deck  repaired;  50  linear  feet  of  top  strake  and  50  linear  feet  of  wale 
were  replaced  by  new  timbers.  The  derrick  was  repaired,  the  deck  and  sides  were 
calked,  old  canvas  was  removed  from  the  roof,  replaced  by  new,  and  the  roof  repaired. 
The  swinginff  gear,  chocks,  and  two  pontoons  were  repaired.  There  were  purchased 
and  expendea  10,165  feet,  B.  M.,  of  pine  lumber,  500  pounds  of  spikes,  145  square  yards 
of  roofing  canvas,  and  1  barrel  of  pitch. 

8t0amlaunoh  Oeneral  Meade, — The  boat  was  hauled  out,  slight  repairs  were  made  to 
the  hull,  the  hull  and  upper  works  painted,  the  machinery  repaired,  and  the  boat 
laanohea. 

MISCELLANEOUS. 

The  steamlaunch  General  Meade  was  employed  in  towing  dumpscows  for  dredge 
No.  1,  in  towing  scow-loads  of  materials,  tools,  etc.,  for  works  in  progress,  and  in 
making  inspection  trips. 

The  steamer  Henrietta  was  put  in  commission  on  the  23d  of  September,  transported 
stone  from  Menasha  Lock,  and  sand  from  Point  au  Sable  to  Cedars  Lock,  and  was  laid 
up  at  Appl^ton  on  the  20th  of  November. 

A  dwelling  for  the  lock-tender  at  Eureka  was  built  and  completed  on  the  30th  day 
of  November.  1886. 

The  old  crib-locks  have  as  usual  required  extensive  repairs  to  keep  them  in  working 
order,  and  will  continue  to  do  so  until  replaced  by  new  ones. 

The  following  work  is  required  to  be  done  to  complete  this  improvement :  To  re- 
place the  old  lower  dam  at  Appleton  by  a  new  one ;  to  complete  the  excavation  of  a 
6-foot  channel  in  Menasha  Biver ;  to  complete  the  widening  of  the  Neenah  outlet  of 
Lake  Winnebago ;  to  replace  the  old  dam  near  Eureka  Lock  by  a  new  one ;  to  deepen 
the  river  channel  to  6  feet  at  low  water;-  to  strengthen  and  pave  the  canal  banks, 
and  to  build  dwelling  for  lock- tenders. 

Bespeotfully  submitted.  ^ 

0.  A.  Fuller, 

Aemiant  Engineer. 

Capt.  W.  L.  Marshall, 

Carps  of  Engineers  J  U.  S,  A. 


OPKRATINO  AND  CARS  OF  CANALS  AND  OTHER  WORSS  OF  NAVIGATION  APPLIED  TO 
FOX  AND  WISCONSIN  RIVERS,  WISCONSIN  ;  SECTION  4,  RIVER  AND  HARBOR  ACT 
JULY  5.   1884. 

Detailed  statement  of  expenditures  for  fiscal  year  eniling  Jane  30,  1687,  with  itemized  state 
ment  of  expenses  attached^  as  required  hy  above  act  of  July  5, 1884. 

Bepairs  of  Montello  Levee : 

Labor 197.75 

Materials 12.85 

$110.60 

Bepairs  of  canal  banks,  White  River  Lock,  labor 55. 50 

Repairs  of  Grand  River  lock-gates : 

Labor 443.02 

Materials,  supplies,  and  transportation 892. 45 

1,336.07 

Repairs  of  Eureka  Lock  : 

Labor 435.60 

Materials,  supplies,  and  trausTtortation 279. 48 

715,08 

Repairs  of  Eureka  Dam  : 

Labor 211.  f57 

Materials,  supplies,  and  transportat ion 406. 90 

018.57 

Repairs  of  locks,  Upper  Fox : 

Labor 261.95 

Materials,  supplies,  and  transportation 932. 53 

1,194.48 
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Kepairs  of  dams, Upper  Fox,  labor,  Biipplios,  and  transportatioa %l,*JSl^M 

Dredginff  bars,  Upper  Fox,  labor,  fuel,  repairs,  and  supplies, 

with  dredges  and  tug. 7,162.65 

Miscellaneous,  steamer  Vekorra,  etc.,  inspection  trip,  Upper  Fox 66. 90 

Repairs  of  Appleton  second  lock : 

Labor $1,034.54 

Materials,  supplies,  and  transportation 627. 20 

1,661.74 

RepaiT8of  Appleton  fourth  lock,  labor 4.50 

Repairs  of  Appleton  upper  dam,  rubber  packing  for  sluice-plates 2. 75 

Repairs  of  Little  Chute  combined  locks,  labor 13.00 

Repairs  of  Kaukauna  fifth  lock,  dredging 8.50 

Repairs  of  Kaukauna  locks  * 

Labor 75.50 

Lumber  and  nails 6.63 

82.13 

Repairs  of  Rapid  Crochc  Dam : 

Labor 4,177.17 

Materials,  supplies,  and  transportation 3,182.04 

7.359.21 

Kepairs  of  Little  Kaukauna  Dam,  labor 30.00 

Repairs  of  De  Pere  Look : 

Labor 5,824.38 

Materials,  supplies,  and  transportation 3, 961.  ^ 

9,786.20 

Repairs  of  Appleton  third  lock,  labor 41.f.6 

Repairs  of  Kaukauna  fourth  lock,  labor 9.00 

Repairs  of  canal  banks  at  Cedars,  labor 29.50 

Dredging  bars,  Lower  Fox,  labor 279.38 

Care  of  property  and  works : 

Materials,  supplies,  and  transportation 186. 03 

Watchmen'sservices  and  labor 910.88 

1,006.91 

Lock-tenders'  services 4,:J45.27 

Gauge-keepers' serricet 136.  G6 

Overseers'  services  and  traveling  expenses 576.51 

Salaries  of  assistant  engineers,  clerks,  etc 3,160.00 

Office  rent,  Milwaukee *. 140-00 

Stationery 39.30 

Mileage  of  officers 17.44 

Total 42,061,65 


Itemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  eanalSf 
and  other  works  of  navigation,  indefinite,  act  of  July  5, 1884,  appli&J  lofor  rioer  Wleoon^ 
sin. 


h 

oja 

Date. 

5§ 

^? 

1886. 

July    2 

1 

0 

2 

t 

3 

6 

4 

18 

6 

13 

6 

18 

7 

16 

8 

it 

9 

16 

10 

16 

H 

16 

12 

16 

13 

16 

U 

16 

15 

16 

16 

21 

17 

21 

18 

To  whom  paid. 


C.  A.  Fuller 

Hired  men 

Samuel  Whitney  .... 

Chaxlee  M.  Cole 

WlHiam  Dobenstein . 

Charles  SiniB 

Alice  Faller 

E.  S.  Panly 

Charles  S.  Morris.... 


KieJs  Johnson, 

A.  Sanford  Manufacturing  Company  . 

S.  A.  Matthews,  treasurer 
.D.  Korris&Co 

Sohlafer,  Barrett  &  Tesch 

W.  J.  McLaughlin 

Matteson  &.  Timann 

Hired  men 

James  Smith 


For  what  paid. 


Amount. 


Traveling  expenses  . 
Services,  June,  1886  . 
Traveling  expenses.. 

do 

Services 

do 

do 

Paint,  etc 

Coal 

Packing,  etc 

Peavios 

Mattresses,  etc 

Rope. 

Pledges,  etc 

Na<Us,  etc 

Labor 

Services,  July,  1886.. 
Wood 


$30.15 
807.96 
20.15 
ll.:NI 
3.00 
3.00 
2.50 
3.70 
25.28 

ao5 

3.35 

48.67 
87.75 
38.91 

.  1.20 
LIO 

283.40 
54.00 
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Itemised  slatement  of  r^u»u8C8.  e^c— Continaed. 


^1 

Date. 

oS 

^^ 

> 

1880. 

July  23 

10 

23 

20 

27 

21 

•  27 

22 

28 

23 

81 

24 

81 

35 

31 

20 

31 

27 

31 

28 

31 

29 

31 

80 

31 

31 

81 

32 

31 

33 

31 

34 

31 

86 

at 

W 

31 

37 

A«..8 

1 

3 

2 

8 

8 

9 

4 

12 

5 

14 

0 

10 

7 

17 

8 

17 

0 

17 

10 

17 

11 

17 

12 

17 

13 

17 

14 

17 

15 

17 

16 

17 

17 

17 

18 

17 

19 

17 

20 

17 

21 

17 

22 

17 

23 

18 

24 

23 

25 

30 

20 

30 

27 

30 

28 

30 

29 

30 

30 

80 

81 

27 

82 

31 

83 

31 

84 

81 

85 

31 

36 

31 

87 

31 

88 

31 

80 

31 

40 

31 

41 

31 

42 

31 

43 

31 

44 

31 

45 

31 

46 

31 

47 

31 

48 

Sept  0 

14 

15 

15 

15 

15 

15 

15 

15 

15 

10 

To  whom  paid. 


J.E.  WoUs&Co.... 
Cbarles  S.  Morris. . . . , 
WilUam  Bannerman. 

J.  C.  Smith 

N.H.  Wood 

YanBaMn&Co 

C.  A  Fuller 

WiUiam  Edwards 

John  Lewis 

Gottlieb  Jabnke 

Gabriel  Wiok 

John  A.  Banker 

Alexander  Sims 

John  M.Paige 

Andrew  0*Connell . . . 

Ghas.  S.  Morris 

Jerry  Parkinson 

George  Gifford 

Bichard  E.  Riee 

Hired  men 


CAFnller 

Samnel  Whitney 

G.  L.  Nenmon 

Frank  Wright 

C.A.FnUer 

Fred  Gilford 

Niels  Johnson 

H.8tednian 

H.&Saokot 

H.  G.Talbot 

Albert  Banford,  treasnter 

MoKensie  &  Crawford 

Bamsay^  Jones 

Schlafer,  Barrett  Sc  Tesch 

Valley  Iron  Works 

Appleton  Machine  Company. . . 

John  Schlosser 

Simons  d&  Tnttlo 

J.  B.  Kalvelage,  treasurer 

F.W.Zanto 

Mornn  ^Baasett 

Jas.  If .  Warrmgton,  treasurer  . 

Eollin  Gifford 

G.  P.  Williams,  treasnrur 

Aug.  Swanke 

Chas.  B.  Morris 

H.  G.Talbot 

J.  R.  Brown 

H.E.  Priest 

C.  A.  Peck . 

Edward  T.  Frank 

Hired  men -. 

C.  A.  Fuller 

WilUam  Edwards 

Blohard  E.  Bice 

John  Lewis 

Jerry  Parkinson ! 

GotUiob  Jahnke 

Frank  Wlok 

John  A.  Banker...! 

George  Gifford 

Alexander  Sims 

John  M.  Paige 

Andrew  O'Connell 

Fred.Amdt 

H.K.  Priest 

Edward  T.  Frank 

F.T.Yahr 

Edward  Brigs 

Ferdnand  Writz 

H.  Stedman 

P.B.  Yates 

T.W.Hamilton 

Kiels  Jolinson 

do 

H.S.Sacket 

Chas.  S.  Morris 


For  what  paid. 


Steel,  etc . 

Wood 

Stone 

Wood 

do... 

Coal 

Serrioea.. 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

Coal 

Services.. 

do... 

do... 


Services,  Jnly,  1886 

Traveling  expenses 

do 

Services 

do 

Traveling  expends 

Servioes 

Iron,  etc 

Lumber,  etc 

OU,eto 

Lumber,  etc 

Pike>poles,  eto 

Coal.\T.T?.., 

Lumber ^ 

Spikes,  eto 

Bblte 

Bolts 

Toweling,  etc 

Steel,  eto 

Inspirator,  eto 

Wood 

Iron 

Shaft 

Services 

Stationery 

Wood 

Coal 

Plank 

OU 

Stone 

Bope,  eto 

Cotton  waste,  eto 

Services,  August,  1886.. 
Services 


do. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Wood,  etc 

Wood. 

Lumber,  eto  — 

Bolts,  eto 

Services  

Wood 

Wood,  eto 

Steel,  iron,  eto  .. 

Timber 

Boiler-plate,  eto  . 

Labor 

Oil,  paint,  eto... 
Wood 


Amomt. 


♦7.17 
7.U0 

220.00 
3&00 
14.00 
22.54 

20U.00 
35.00 
3  J.  00 
30.00 
80.00 
30.00 
80.00 
85.00 
10.00 
70.55 
30.00 
30.00 
16.00 

2,342.38 

24.50 
8.70 
10.00 
10.50 
9.55 
6.62 

7a  II' 

84.11 

79.47 

82.10 

8.60 

129.20 

451.45 

44.50 

80. 24 

12.76 

&85 

7.60 

28L05 

5L25 

176.00 

15.71 

10.60 

23.00 

33.00 

41.74 

15.05 

4.20 

86.75 

33.80 

9.62 

380.00 

200.00 

35.00 

16.00 

30.00 

80  00 

30.00 

30.00 

30.00 

30.00 

30.00 

35.00 

10.00 

49.62 

13.75 

4.40 

2.14 

19.  .'W 

4&00 

195.78 

115. 42 

22.80 

49.50 

24.00 

7.07 

7.00 
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Itemized  statement  of  expenses,  ete.— Continued. 


V  o 

Date. 

it 

1886. 

Sept.  15 

11 

15 

12 

15 

13 

15 

14 

15 

15 

15 

10 

15 

17 

15 

18 

15 

19 

15 

20 

15 

21 

15 

22 

15 

23 

15 

24 

15 

25 

4 

26 

15 

27 

27 

28 

30 

29 

30 

80 

30 

81 

30 

82 

30 

33 

30 

84 

30 

85 

30 

86 

30 

37 

30 

88 

30 

89 

80 

40 

Oct   2 

1 

2 

2 

5 

3 

14 

4 

14 

5 

14 

6 

14 

7 

14 

8 

14 

9 

14 

10 

14 

11 

14 

12 

14 

13 

14 

14 

14 

15 

14 

16 

14 

17 

14 

18 

14 

10 

14 

20 

14 

21 

14 

22 

14 

23 

14 

24 

14 

25 

14 

26 

14 

27 

14 

28 

14 

29 

14 

80 

14 

81 

18 

82 

23 

•  83 

81 

84 

31 

85 

31 

86 

81 

87 

81 

38 

31 

30 

81 

40 

31 

41 

31 

42 

81 

43 

Kov.  8 

1 

8 

2 

4 

8 

8 

4 

8 

5 

To  whom  paid. 


For  what  paid. 


Amaaai. 


Wisconsin  Granite  Company  . . 

Albert  Sanford,  treasurer 

Samsay^  Jones 

Appleton  Kaohine  Company  . . 

Morgan  A  Bassett 

Bchlafer,  Barrett  A  Tesoh 

John  Scblosser ^ 

Jacob  Kettenhofen 

Barney  Gimrity 

Louis  Clalrmont 

David  M.  Bums 

G.  D.  Norris  &Co 

"W.  P.  Viel  &Co 

J.S.  Pahl 

C.  A.  Fuller 

Hired  men 

Gottlieb  Luedtke 

H.  K.  Priest 

Cramer.  Aikens  A  Cramer. . . . , 

C.  A.  Fuller 

WUliam  Edwards 

Kiohard£.Bioe 

John  Lewis , 

Jerry  Parkinson , 

Gottlieb  Jahnke 

Frank  Wick , 

John  A.  Banker 

Alexander  Sims , 

JohnM.  Paiire 

Andrew  O'Connell 

C.  A.  Fuller 

Levi  Gcrrardin 

Hired  men ; 

H.K.  Priest 

F.  T.  Yahr 

J.  8.  Pahl 

Edward  T.  Frank 

AucustSwanke 

H.  Stedman 

C.  A.  Peck 

Niels  Johnson , 

do 

Chas.  S.  Morris 

do 

H.S.8aoket 

do 

BatdsBros 

Jas.  Gilliugham  &  Son 

Bamsay  dt  Jones , 

Anpleton  Machine  Company  .. 

JohnSohloMer , 

Morsan  &  Bassett 

H.  Pierce , 

Simons  A  Tuttle 

Jacob  Kettenhofen 

Barney  Garrity , 

Louis  Clairmont 

W.W.WalUs 

J.  B.  Ealvelase,  treasurer 

Milwaukee  Cement  Company. 

J.W.Allorton !...... 

Patrick  Daley 

Louis  Clairmont 

C.  A.  Puller 

Samuel  Whitney 

Kiohard  E.  Bice 

Johnliewis 

Jerry  Parkinson 

Gottlieb  Jahnke , 

John  A.  Banker 

Alexander  Sims 

Andrew  O'Connell 

William  Edwards 

Caspar  Thom , 

C.  A.  Fuller 

Hired  men 

John  Murphy 

James  McGee 


Stone 

Oars,  etc 

Lnmber ................... . 

Drift-bolts 

Miter-gear,  etc 

Nails 

Lamp,  etc 

Labor 

Hay 

Transportation 

Iron,  etc 

Bope 

Liimberr.eto 

Wood 

Traveling  expenses 

Services,  August,  1880 

Iron,  etc , 

Wood 

Bent  of  oi&ce 

Services 

do 

do 

do 

de 

do 

do 

do 

do 

do 

do 

Traveling  expenses 

Services 

Services,  September,  1886. 

Stone 

Lime,  ete ■ 

Wood 

OU,  etc 

Wood 

Wood,  etc 

Iron,  etc 

Castings,  eto 

Iron  pipe,  eto , 

coair.rr. 

Wood 

Hay,eto 

Rope,  etc 

Iron,  Dolts,  eto 

Wheelbarrows 

Lumber 

Bolts,  eto 

Nall»,oto 

Bolts 

Oil-cup,  eto 

Iron,  etc 

Drills,  eto 

Hay 

Band 

Booto 

Nipple,  etc 

Cement 

Services 

do 

Transportation 

Services , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do...., 

Traveling  expenses 

Services,  October,  1886 .... 

Wood 

do 


8.25 

636104 

6115 

10.07 

3.25 

6.83 

4.00 

10.00 

110.25 

77.91 

81.98 

4.36 

24.75 

14.65 

I,fi5&05 

4.50 

66.50 

70.00 

200.00 

85.00 

16.00 

saoo 

30.00 

30  00 

30.00 

30.00 

80.00 

85.00 

10.00 

7.75 

1.87 

:.826w51 

13.12 

4.81 

28.87 

48.86 

62.50 

11L08 

16l82 

11.67 

46.35 

62.62 

28L13 

22.30 

103.81 

43.65 

87.72 

655.86 

20.46 

26.91 

7.74 

1.66 

0.55 

7.26 

6.00 

82.00 

12.40 

1.40 

100.25 

4.00 

&55 

439.42 

200.00 

85.00 

16.00 

30.00 

80.00 

80.00 

80L00 

30.00 

10.00 

35.00 

3.00 

37.10 

1, 02a  80 

18.00 

U.25 
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Itemised  Btatement  of  expenses,  efo.— Continued. 


Bate. 

^1 

To  whom  paid. 

For  what  paid. 

Amount 

1886. 
Not.    8 

6 
7 
8 
9 
10 
11 
12 
13 
U 
15 
10 
17 
18 
19 
90 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 
61 
52 
68 
1 
2 
8 
4 
.     5 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

Robert  H.  Crosby 

Wood 

$16.76 
28.12 

Theo(1on>  BmiihinAn 

do 

MaellerBros 

Paint,  eto 

8.65 

P.T.Tahr 

Iron, eto 

4.84 

OottUeb  Lnedtke 

Labor 

2.00 

Vfui  DaMD  A  Co  ■■- ..>• .......... 

Coal 

8.83 

C.  A.  Peck 

Oil.aoan.eto 

8.10 

Charles  S.Korri8 

Coal 

48.30 

Wifipxmiifn  nranitA  HAmfMinv . 

Stone 

82.00 

Edw.P.AllisACo ....:. 

Pinion 

20.00 

C.A.Berthelet 

Cement 

8.85 

Q.  D.  Korria  &  Co 

Blocks 

24.75 

H.&Saoket 

Steel,  etc 

27.13 

Beeae  A  Whitinff 

12.50 

Berlin  ICaohine  worka 

18  68 

Martin Crfwrm x  .     

Wood 

89  25 

McKensie&Crawfoid.... 

Transportation  ..  X  X .. . 

5.87 

liTorgftn  4fr.  Baaaett ......  x .  x .  ^  ........ 

Iron  castings,  eto 

Spikes 

14.25 

Schlafor.  Barrett^  Teaoh 

18.95 

John  Sohloaaer 

l/iilS,©tfl _       . 

5u71 

Ramaay  &Jonea... ............  x....... 

Plunk   r .,       .                .           .     . 

51.84 

H.  A.  boater 

Oil 

2.40 

Ellita  Tho«rmer .,. 

Wood 

23.70 

H.CoUeUe 

Lumber 

863.00 

8 

A.  Kimball 

Naihi 

69  00 

8 

J.  B.  Brown 

White  lead 

.05 

10 

Hmry  Rhnh 

Servicea 

6  75 

10 

......do 

2.00 

10 

D.J.Ferenaon 

do 

8.50 

10 

Loyal  T^FaUer 

do 

4L47 

12 

Deaire  Coi>i>eramith 

do 

10  00 

15 

Mn^M^atfi!.!!            

do 

8  75 

15 

Michael  Boookske 

Wood 

85l00 

27 

Oswolt  Hinickle 

Servicea ^ 

22  50 

80 

C.A.Fiiller 

do 

200  00 

80 

WilliamBdwsida 

do 

85.00 

80 

RtohardB.Bioe 

do 

16  00 

80 

JohnLewia 

do 

80  00 

80 

do 

30.00 

80 

Gottlieb  Ji^hnke r 

do 

30  00 

30 

GhibiielWick 

do 

60  00 

80 

Jobn  A.  Banker. .............. .^.n.... 

do 

30.00 

30 

GeonreGifford 

do  

28.33 

80 

Friedrioh A.  Thoermer 

do 

82.00 

30 

Alexftn«1^r  Sfma .........-,-.,,,,,,... 

do 

22.00 

80 

BaUeT  Grover 

do 

5  00 

30 

Andrew  O'CouneU 

do 4 

6.66 

80 

Hired  men 

Servicea,  November,  1886 

do 

644.83 

Deo.    6 

do 

1,352.24 
4.50 

Charles  D.  Winn. 

Servicea 

C.  A.  Peck 

OU 

.90 

Chas.  flL  Morris , , 

Coal 

44  57 

Martin  George 

Wood 

9a  06 

G4M».  Challoner*A  Sons      

Labor  

1400 

McKensie  A  Crawford 

Coal  

33  75 

Paine  Lamber  ComoanVw  ...r.T,,-,^^., 

Wood 

10.00 

Kamsay  A  Jones , 

Lnmber 

80.64 

Sohlafer.  Barrett  &  Teach   

Wheelbarrows,  eto 

81.05 

W.  B.  Harbridffe 

Clav 

24.48 

A.  G.  Wells  A;  Co 

Nails,  etc 

4  72 

Clay 

23.20 

Lonis  Clainnont 

Wood,  eto 

120. 46 

MaxScheorlnff 

Hay.. 

7.00 

H.Collette  ..7. 

Lumber,  eto  ...<.... 

83  37 

W.W.Le  Fever 

Towing 

10.00 

F.T.Yahr 

Lime  and  whe^barrows 

Travelinff  eznenaea 

14.55 

rharlM  \r.  TaIa 

2.76 

G.  A.  Fuller 

......do 

29.68 

C.  I«.  ITenman 

Services 

10.00 

16 

do 

8.50 

21 

Jnlia  M.  Parker 

Towing............ .....'... 

l&OO 

22 

Lonis  A.  Smith 

Servicea 

5.00 

22 

do 

Travellne  exnenaea. 

8.00 

81 

0.  A.  Fuller 

Servicea 

200.00 

31 

William  Kd  wants 

do 

35.00 

81 

John  A.  Banker 

do 

80.00 

81 

Bailey  Grover 

......do 

2&00 

31 

George  GUtoid 

do 

25.00 
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Date. 


To  whom  paid. 


For  what  paid. 


Amonnt. 


1880. 

Deo.  81 

8L 

31 

1887. 

Jan.     4 

4 

6 

5 

6 

5 

6 

6 

6 

5 

6 

5 

5 

8 

10 

31 

81 

31 

31 

31 

31 

31 

Feb.     3 

2 

2 

2 

2 

3 

3 

3 

28 
28 
28 


28 

28 

28 

Mar.    3 

4 

4 

4 

4 

3 

25 

29 

31 


Apr. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1 

2 

3 

4 

5 

0 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

1 

2 

3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 


John  Linden 

JobnElilawee. 

Edgar  Chailenger 

Hired  men 

C.A.  FnUer 

H.  S.  Sacket 

Au^atNiber 

Martin  George 

John  Sohloaaer 

Marie  Hanaaer 

H.  H.  Greene 

J.  &  M.  fiosameissl 

A.G.  WeUs&Go 

G.A.Lawton 

Steinfeldt,  Adams  &  Co 

F.  W.Zantoo 

Frank  darken 

JohnFlynn 

C.  A.  Fuller 

John  A.  Banker , 

Bailey  Grover 

George  Gifford 

JohnlSilawee 

Hired  men 

Wililcm  Edwarda 

HyBemian 

John  Sohloaser 

A.  G.  Wells  A  Co 

K.a  Wight 

EdwardP.Allls&Co 

Hired  men 

C.A.  Fuller 

Robert  Herman 

Samuel  Whitney 

C.  A.  Fuller..... 

William  Edwards 

John  A.BMiker 

Bailey  Grover 

George  Gifiord 

John&ilawee , 

Samnel  Whitney 

C.A.  Fuller 

Hired  men 

Sohlafer,  Barrett  dt  Xeeoh 

Ramsay  A  Jones 

C.  A.I^wton 

Winegard  and  Persons  Company 

Milwaukee  and  Northern  Bailroad  . . . 

Hired  men 

Patrick  Croarken 

C.A.  Fuller 

William  Edwards 

JohnElilawee 

C.A.  Fuller 

Chicago,  Milwaukee  and  St.  Paul  BaU- 
road. 

Hired  men 

C.  A.  Berthelet 

August  Ziemer 

H.&  Sacket 

Ramsay  d:  Jones 

Morgan  &  Bassett 

YaUey  Iron  Works 

John  Schlosser 

C.De  Johnghe 

C.  A.Lawton 

N.a  Wight 

H-Collette 

do 

Thomas  Jackson 

Gerry  Lumber  Company 

Samuel  Whitney 

Hired  men 

Samuel  Whitney 

do 

C.  A.  Fuller 

William  Edwards 


Services. 

do.. 

, do.. 


Serrioes,  December,  188G . 

Traveling  expenses 

Olleto.r. 

Wood 

do 

Spikes,  etc 

Powder 

Exploders 

Boots 

Oil  etc 

Clay,  eto 

Wood  rollers 

Wood 

Services 

do 


.do. 
.do. 
.do. 
.do. 
.do. 


Services,  January,  1887  . . . 

Services 

Powder,  eto 

Rope 

OllTeto 

Lumber 

Pinion 

Services,  January  1887... 

Traveling  expenses 

do 

do 

Services 

do 

do 

do 

do 

do 

Traveling  expenses 

do 

Services,  February,  1887. 

Iron,  eto 

Lumber 

Bolts 

Wood 

Freight  charges 

Services,  March,  1887 

Manoro,etc 

Services 

do 

do 

Traveling  expenses 

Freight  charges 


Services,  March,  1887. 

Cement 

Lumber 

Kails,  etc 

Lumber 

Suspension  gears 

Castings,  eto 

Wheelbarrows,  etc 

Sand 

Bolts 

Lumber 

do 

Lumber,  eto 

Bolts,  eto 

Lumber 

Traveling  expenses. . . 

Services 

Traveling  € 
Services . 

do.. 

do.. 


$35.00 
15.00 
12.82 

1.453.65 

3L10 

-      7.87 

30.00 

45.00 

76.90 

80.50 

6  43 

&00 

6.75 

0l41 

2.50 

18.75 

2.27 

14.00 

200.00 

80.00 

25.00 

25.00 

15.00 

380.00 

35.00 

70.68 

4.86 

.      5.66 

658.63 

14.00 

1,426.02 

6.88 

4.07 

26.10 

200.00 

85.00 

30.00 

25.00 

25.00 

.    15.00 

18.20 

8.73 

1,38a  41 

53.44 

87.24 

18.40 

60.00 

18.74 

97.75 

12.85 

200.00 

85.00 

l&OO 

20.77- 

80.16 

1,956.52 
18.08 
19.10 
23.45 

6.20 
41.24 
122L31 
17.10 

4.50 
12.75 
3&85 
84.50 
902L27 
18.30 
83.36 

L75 
74.82 

6.65 

isaoo 

200.00 
8&00 
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Date. 

^1 
^1' 

To  whom  paid. 

For  what  paid. 

Amount. 

1887. 
Apr.  80 

34 

25 

26 

27 

28 

29 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

16 

16 

17 

18 

10 

20 

21 

23 

23 

24 

27 

28 

20 

80 

81 

?2 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
37 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

tTamfm  Cl«ar , 

Servioes 

$35.00 

30 

John  liOwia 

......do      .  .                    . 

13  00 

80 

'Jerry  Parkinson .... 

do 

13.00 

80 

Gottlieb  Jabnko 

ao 

13  00 

30 

Lieut  Graham  I),  fitch 

MUeage 

17.44 

30 

Gabriel  Wick 

Serrices  .-* 

13  00 

May    2 

C.  A.  Falter 

Xravelinir  ezoenaea 

24  13 

^    4 

Hired  men  .1 

Services  ^nrlL  1887 

1, 167. 07 
&00 

4 

.  Biohard  B.  Bice 

Services 

0 

Hatch&ELeith 

Lnmber 

1,238.04 
23.80 

0 

DeaForges&Co 

Stationery 

10 

BUey  Bomia ; 

Services 

2  86 

16 

Charles  M.  Cole 

TT>>voIinir  eznenses  .  . 

9  50 

19 

C.A.FuUer 

do 

10  45 

26 

Hired  men 

Services j 

109  01 

81 

CA-Faller 

do 

200  00 

81 

do 

35.00 

81 

James  Clear r 

do 

35i00 

81 

Bichard  E.  Bice 

do 

16  00 

31 

Gottlieb  Jahnko 

do 

80.00 

81 

Gabriel  Wick 

do 

30  00 

81 

John  M.Paige 

do 

29  16 

81 

Jerry  Parki  osou 

do 

30  00 

31 

Friedrich  A.  Tboermor 

Alexander  8ims 

do 

25  00 

31 

do 

25.00 

31 

John  Lewis 

do 

30.00 

81 

J.  C.  Mitchell 

Lnmber  eto  .... 

6  63 

81 

TT  Bt^y^msn • 

Lumber   .- 

27  96 

81 

Tiney  Smith 

Hire  of  capstan 

2.  00 

31 

C.  A.  Peck 

Rope,  eto 

17  16 

31 

Priest  AGarrow 

Transnorta^on 

28.05 

31 

Morgan  d:  Basseti  

Casting,  etc 

807^81 

31 

Valley  Iron  Works 

Castings , 

Lnmber 

Spikes,  etc 

81  82 

31 

B&msay  &  Jones . 

125.81 
25  25 

81 

Schlafer,  Barrett  &,  Tesch 

81 

Charles  C  4vert 

Gravel 

15.00 

31 
31 

Winegard  &  Persons  Company 

C.  A.'Fnller 

Adolph  Meisler 

Oil 

Traveling  expenses 

6.88 
15.93 

June   2 

Services 

5  55 

3 

CarlSager 

do  .            

L25 

6 

Hired-men 

Services,  May,  1887 

1,17a  76 
16  30 

7 

Des  Forges  &Co 

Stationery 

7 
7 

Niels  Johnson 

H.S.Sacket 

Morsran  A  Bassett 

Lnmber,  etc 

Barbed  wire,  etc 

4180 
8  79 

7 

Chain  bolts  eto 

093,75 

7 

J.  HrMaraton  &  Co 

Cement .  . 

1  00 

7 

Gerry  Lnmber  Company 

F.H.  Blood 

Lnmber 

32  24 

7 

Coal 

35.47 

7 

H.  L  Wheeler 

Paint,etc 

3  39 

7 

Green  Bay  Dredge  and  Pile-Driver 

Company. 
L.  G.Schiller 

Dredging 

105  00 

7 

Towing 

18.00 

14 

D.  J,  Fergason 

Services  .... 

1  50 

14 

Theodore  West 

do 

8*75 

14 

Timothy  Garvey 

do 

1  26 

20 

MichaelMldvill 

.      -do 

3  12 

27 

W.  D.  Freeman  and  Biohard  Flood 

Cramer,  Aikens  &Cramer 

Brick,  etc 

57.83 

•^ 

Ilent  of  oflElco 

70  00 

C.  A.Faller 

Services 

do 

200  00 

30 

Andrew  O'Connell 

JO  00 

30 

William  Bdwarda 

do 

85  00 

30 

James  Clear 

do 

35  00 

30 

John  Lewis 

do      

80  00 

30 

Jerry  Parkinson 

do 

30  00 

30 

John  M.  Paige 

do 

35  00 

30 

Frederich  A.  Thoermer 

do 

30  00 

30 

Biohard  B.  Bice 

do 

16.00 

30 

C.  A.  Fuller 

Travelinir  exDensea 

13  58 

Total 

42,061.65 
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survey  op  wisconsin  river. 

report  op  the  board  op  engineers. 

Oppioe  op  the  Board  of  Engineers  for  Fortifications 
and  for  elver  and  harbor  improvements, 

New  York,  December  14, 1886. 
General:  The  Board  of  Engineers  has  the  honor  to  sabmit  the  fol- 
lowing report  npon  the  experiment  which  has  been  in  progress  upon 
the  Wisconsin  Biver  since  1880,  to  determine  the  practicability  of  con- 
tracting that  river  sufficiently  to  give  a  low- water  navigable  depth  of  4 
or  5  feet  by  means  of  low  bmsh-dikes  and  wing-dams  in  the  bed  of  the 
stream.  This  report  is  in  response  to  the  call  in  the  river  and  harbor 
act  of  Congress,  approved  Angnst  5, 1886,  and  transmitted  to  the  Board 
by  letter  of  the  Chief  of  Engineers  dated  August  13, 1886. 
The  history  of  the  work  upon  the  Wisconsin  is  briefly  as  follows : 
Congress,  by  act  approved  June  23, 1866,  provided  for  an  examina- 
tion and  survey  of  the  river  with  a  view  to  making  it  a  part  of  a  water 
communication  between  the  Mississippi  and  the  Oreat  Lakes.  The 
work  was  assigned  to  General  Warren,  and  a  detailed  survey  (119  miles) 
was  made  in  1867.  In  his  Annnal  Beport  for  1867-'68  he  indicated  that 
a  canal  for  a  part  or  the  whole  of  the  distance  along  the  valley  would 
be  the  most  reliable  method  of  improvement  In  his  next  Annual  Be- 
port he  recommended  that  $100,000  be  appropriated  for  making  wing- 
dams.  His  proposed  application  of  the  appropriation  is  given  in  his 
report  contained  in  the  Beport  of  the  Chief  of  Engineers  for  1870,  page 
226,  conclading  as  follows : 

The  next  piece  of  work  I  wonld  do  would  be  to  attempt  to  make  a  aaitable  naviga- 
tion in  the  part  of  the  river  at  the  three  places  where  the  canal  navigation  was 
planned  to  cross  it.  The  success  attending  the  works  at  these  points  would  demon- 
strate the  possibility  or  not  of  improving  the  whole  river  in  the  same  way  at  a  less 
expense  than  to  make  a  canal.  If  there  should  be  a  complete  failure  at  these  points, 
it  would  show  not  only  that  the  river  itself  could  not  be  improved,  but  that  the  canal 
proper  must  be  so  altered  as  not  to  depend  on  crossing  the  river. 

Congress,  by  act  of  July  7, 1870,  authorized  the  Secretary  of  War  to 
'<  adopt  for  the  improvement  of  the  navigation^of  the  Wisconsin  Biver 
such  plan  as  may  be  recommended  by  the  Chief  of  the  Bureau  of  Engi- 
neers,'' and  on  July  11, 1870,  appropriated  $100,000  "for  the  improve- 
ment of  the  Wisconsin  Biver.'' 

General  Warren's  health  having  failed,  the  charge  of  the  work  was 
transferred  to  Colonel  Houston.  Operations  were  commenced  July  1, 
1871,  having  for  their  object  to  determine  the  practicability  of  securing 
by  dikes  and  dams  a  navigable  depth  of  5  feet,  especially  at  the  §ro- 
posed  canal  crossings. 

It  is  not  necessary  to  recapitulate  in  detail  the  annual  progressof  the 
improvement,  which  is  folly  set  forth  in  the  reports  of  the  Chief  of  En- 
gineers. The  following  extract  from  Colonel  Houston's  annual  report 
(Report  of  thQ  Chief  of  Engineers  for  1880,  page  1918)  defines  in  brief 
its  general  plan  and  history  : 

The  plan  thus  far  pursued  has  been  to  improve  the  natural  channel  of  the  river  by 
reducing  its  width  so  as  to  increase  the  depth  by  concentrating  the  force  of  the  cur- 
rent in  a  narrower  channel.  The  bed  of  the  river  bein^  sand,  it  yields  readily  to  this 
increased  force.  The  natural  channel  of  the  river  is  divided  by  numerous  islands,  and 
in  carrying  out  the  plan  the  object  has  been,  first,  to  confine  the  river  to  a  single  chan- 
nel and  then  to  gradually  reduce  its  width  until  the  required  depth  should  be  attained. 
This  system  was  carried  out  up  to  1875,  when,  owing  to  expressionti  of  dissatisfaction 
as  to  the  results  and  progress  of  the  work,  operations  were  confiued  to  short  sectiona 
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of  the  river  looking  to  its  contraotion  to  the  width  necessary  to  produce  the  required 
depth.    Work  was  directed  to  this  end  daring  the  season  of  1875. 

In  1876  no  appropriation  was  made  until  August  14,  and  the  funds  available  were 
necessary  to  carry  on  the  works  which  had'  been  commenced  on  the  Fox  River,  and 
from  their  character  could  not  be  stopped  without  great  loss ;  consequently  work  was 
auspended  on  the  Wisconsin.  In  1877  no  appropriation  was  made  for  rivers  and  har- 
bors. No  work  was  done  on  the  river  in  1876  and  1877.  In  1878,  after  the  passage  of 
the  appropriation  of  June  18,  work  was  resumed  on  the  Wisconsin,  and  has  since  con- 
sisted principally  in  repairs  of-  dams  and  protections  of  the  shore  from  the  abrading 
action  of  the  current. 

The  total  amount  of  work  done  on  the  river  up  to  June  30, 1880,  is  as  follows : 

One  hundred  and  fifty-seven  dams ;  total  lengfih,  76,684  feet. 

Six  shore  protections;  total  length,  5,714  feet. 

Fifteen  hundred  and  twenty-three  snass  removed. 

Seventy  three  hundred  and  thirty-two  leaning  trees  felled. 

This  work  is  in  two  sections :  First,  from  Portage  to  Prairie  du  Sac ;  second,  from 
Lione  Rock  to  Boscobel,  a  total  distance  of  50  miles. 

In  1879  the  subject  of  the  improvement  of  the  Wisconsin  Elver  was 
referred  to  the  Board  of  Engineers  for  report.  Its  conclosions,  after  a 
study  of  all  available  data  and  a  personal  inspection  of  the  river  below 
Portage,  were :  ' 

The  works  for  the  improvement  of  the  river,  although  ameliorating  the  navigable 
draught  wherever  these  have  been  applied,  have  not  been  sufficiently  decisive  in  re- 
sults to  enable  the  Board  to  recommend  their  application  to  the  whol^  length  of  the 
channel  without  the  aid  of  further  information. 

We  think,  therefore,  that  the  section  of  the  river  already  part iallv  operated  upon, 
from  Portage  for  a  length  of  about  12  miles,  should  receive  additional  wing-dams^  and 
the  width  of  the  low-water  channel  should  be  contracted  to  300  feet. 

As  this  section  has  a  slope  somewhat  exceeding  the  average,  we  think  the  results 
will  be  decisive,  and  if  the  channel  be  improved,  for  a  reasonable  amount,  to  an  ade- 
quate depth,  the  application  of  the  same  system  to  the  rest  of  the  river  could  be  confi- 
dently recommended. 

While  these  works  are  under  construction  frequent  caugings  should  be  made  to  de- 
termine the  volume  passing  through  the  channel  at  different  stages,  say  at  Portage, 
Dekorra,  and  Skinner's  Bmffs.  Also  frequent  soundings  in  the  deei>est  part  of  the 
ohannel  should  be  made  through  the  improved  section,  with  such  angular  measure- 
ments as  will  enable  the  track  followed  by  the  boat  to  be  laid  down  in  each  case  upon 
the  map.  These  soundings  should  be  referred  to  an  absolute  datum,  by  benches  care- 
fully established. 

The  estimated  cost  of  the  work  now  proposed  is  |80,0OQ. 

These  recommendations  were  in  part  carried  out,  and  the  subject,  with 
the  data  obtained,  was  again  referred  to  the  Board  in  1883.  The  fol- 
lowing extracts  from  its  report  (Report  of  Chief  of  Engineers,  for  1884, 
page  1900)  convey  the  more  important  conclusions  reached : 

By  calculations  based  upon  these  observations  it  appears  that  the  water  plane  cor- 
responding to  the  same  discharge  as  when  the  water  stood  at  zero  of  Warren's  gauge, 
at  Portage  in  18G7,  has  been  continually  falling,  so  that  it  stood  at  the  following  read- 
ings on  that  guage :  In  1879,  at  -0'.445 ;  1881,  at  —0'.^,  and  in  1882,  at  — I'.O. 

The  navigable  depth  in  a  section  from  Portage  to  Dekorra  of  7  miles  in  length  was 
found  after  reduction  to  be  2.88  feet,  at  a  stage  of  water  1.3  feet  in  1082,  below  the 
zero  of  Warren's  gaugo  at  Portage. 

The  increase  of  navigable  depth  since  1867,  caused  by  the  construction  of  wing- 
dams  in  the  same  section,  is  1.78  feet. 

That  to  obtain  a  navigable  depth  of  4  feet  at  all  stages  it  would  appear  from  cal- 
culation to  be  necessary  to  contract  the  river  to  a  width  of  about  150  feet  at  Portage, 
and  about  300  feet  near  the  mouth  at  Bridgeport.  ^ 

But  as  the  results  above  were  deduced  from  the  observations  furnished,  which  in 
the  opmion  of  the  Board  were  not  sufficient,  and  their  value  even  was  in  doubt  from 
having  been  made  during  and  too  soon  after  the  construction  of  the  wing-dams,  these 
results  are  not  considered  as  sufficiently  reliable  to  determine  the  utility  of  the  works 
constructed  and  proposed. 

•  »*»»•# 

To  have  insured  reliable  results,  not  only  should  the  corresponding  low-water  levels 
at  Portage  and  Dekorra  with  differenced  of  level  have  been  accurately  known,  but 
the  Board  should  also  have  been  furnished  with  observations  sufficient  to  fix  the  low- 
water  levels  and  differences  of  level  at  intermediate  places,  so  as  to  have  determined 
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snffioient.poiats  of  reference  for  the  redaction  of  Boandings;  which  precaations  for 
accnracy  are  of  additional  importance  where  the  range  of  improvement  is  limited  and 
the  weight  of  small  errors  thereby  greatlv  enhanced. 

Observations  npon  the  water  volume  sbonld  preferably  be  taken  at  and  near  the 
stage  corresponding  to  the  discharge  at  Portage  of  2,114  cubic  feet,  and  a  sorvey  with 
soundings  snfflcient  to  construct  accurate  cross-sections  should  be  made  at  and  near 
the  same  stage  of  water. 

Whatever  may  be  the  practical  benefits  to  navigation  of  this  improvement  there  is 
no  doubt  that  the  results  should  be  recorded|  with  the  attendant  circumstances,  for 
future  instruction  in  like  cases. 

Approving  this  report,  the  Ohief  of  Engineers  suspended  all  work  on 
the  Wisconsin,  except  needed  repairs  and  the  making  of  the  observa- 
tions saggested  by  the  Board. 

The  season  of  1885  was  unfavorable  to  obtaining  the  desired  data,  but 
the  past  season,  being  an  exceptionally  low- water  year,  has  been  favor- 
able, and  the  report  now  under  consideration  from  Oaptain  Marshall, 
who  succeeded  to  the  charge  of  the  work  in  1884,  affords  sufficient  data 
for  deciding  upon  the  degree  of  success  of  the  experiment. 

Oaptain  Marshall's  report  covers  the  ground  so  fully  and  concisely 
that  no  further  analysis  of  the  data  is  necessary  here.  It  appears  that 
for  the  improved  section  from  Portage  to  Dekorra,  a  distance  of  about 
7  miles,  where  the  low- water  discharge  is  now  confined  to  a  width  of  300 
feet  by  wing-dams,  (1)  that  the  gradual  lowering  of  the  water  plane 
noted  during  the  progress  of  the  works  has  ceased  since  their  comple- 
tion in  1882;  it  now  aggregates  about  nine-tenths  of  a  foot ;  (2)  that 
the  mean  depth,  corresponding  to  a  discharge  at  Portage  of  3,360  cubic 
feet  per  second,  is  now  about  1.8  feet  more  than  in  1867,  and  about  nine- 
tenths  of  a  foot  less  than  in  1882 ;  (3)  that  the  improved  channel  is  nar- 
row and  tortuous,  and  is  subject  to  continual  variation  in  the  number 
and  length  of  its  bar^;  (4)  that  the  improved  channel  at  the  ordinary 
low- water  stage  is  a  succession  of  pools  and  rapids  with  a  slope  varying 
from  0.32  feet  to  2.82  feet  per  mile;  (5)  that  a  water-surface  2  feet  above 
ordinary  low  water  is  required  to  give  a  navigable  depth  of  4  feet  on  the 
worst  bars  throughout  the  improved  section ;  and  that  there  were  46 
days  in  1882,  34  days  in  1883,  37  days  in  1884,  63  days  in  1885,  and  91 
days  in  1886  when  the  river  was  below  that  stage ;  (6)  that  the  annual 
cost  of  keeping  the  dams  in  repair  has  averaged  $585  per  mile  of  chan- 
nel since  their  completion.  They  still  remain  in  fair  condition,  but  have 
settled  somewhat  from  the  decay  and  breaking  of  the  brush  composing 
them.  Should  the  whole  river  from  Portage  to  the  Mississippi  be  im- 
proved upon  this  system,  an  annual  expenditure  of  about  $70,000  would 
be  required  for  ordinary  maintenance,  in  addition  to  occasional  outlays 
for  renewing  crests  destroyed  by  alternate  exposure  to  air  and  moisture. 

These  facts,  in  the  judgment  of  the  Board,  are  decisive  against  the  ap- 
plication of  this  mode  of  improvement  to  the  Wisconsin.  Its  high  slope 
(18  inches  per  mile)  causes  velocities  too  great  for  control  in  a  naviga- 
ble channel  through  its  bed  of  shifting  sand. 

The  data  already  obtained  in  this  experiment  are  exceedingly  valu- 
able in  their  bearing  upon  the  improvement  of  other  similar  rivers,  of 
which  there  are  many  in  the  United  States,  and  the  Board  recommends 
that  occasional  examinations  of  the  improved  section  be  made  to  detect 
future  changes ;  but  that  no  more  money  be  expended  upon  dikes  and 
wing-dams  in  the  bed  of  the  Wisconsin  Biver.  If  a  navigable  route 
carrying  4  or  5  feet  of  water  from  Portage  to  the  Mississippi  is  still  re- 
quired by  the  needs  of  commerce,  recourse  must  be  had  to  a  canal. 
General  Warren's  estimate  (made  eleven  years  ago)  for  a  4foot  naviga- 
tion was  $4,000,000,  and  for  5foot  navigation  $4,165,000  with  an  annual 
cost  of  maintenance  of  $50,000, 
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As  to  the  practical  importance  of  a  tbrongli  route  by  way  of  the  Pox 
and  Wisconsin  rivers,  great  changes  have  occnrred  daring  the  past 
twenty  years.  J^ailroads  have  multiplied,  and  by  sharp  competition  bo 
tweeu  themselves  may  maintain  rates  at  so  low  figures  that  it  is  very 
doubtfnl  if  an  ordinary  canal  can  compete  with  them  so  as  to  materi- 
ally reduce  rates  over  a  route  so  unfavorable  as  that  from  Green  Bay 
to  the  Mississippi.  This  change  in  the  practical  importance  of  the  prob- 
lem can  not  be  ignored,  and  the  Board  would  reter  to  Colonel  Hous- 
ton's discussion  in  his  report  of  October  10, 1883  (report  to  the  Chief  of 
Engineers  for  1884,  page  1925),  and  to  Captain  Marshall's  remarks  in 
his  present  report.  The  Board  concurs  with  these  ofiicers  in  the  view 
therein  expressed.  At.  any  rate,  action  should  bo  delayed  until  the 
limit  of  practical  improvement  in  the  low- water  navigation  of  the  Mis- 
sissippi from  Saint  Paul  downward  has  been  determined.  That  limit 
will  fix  the  depth  demanded  in  a  canal  traversing  the  valley  of  the 
Wisconsin. 

The  papers  referred  to  the  Board  in  this  connection  are  herewith  re- 
turned. 

Bespectfully  submitted. 

Thos.  Lincoln  Casey, 

Colonel  Corps  of  Ungincers. 
Henby  L.  Abbot, 
Colonel  of  Engineers^  Bvt  Brig.  Oen. 

C.  B.  COMSTOCK, 

Lieut  Got  of  Engineers 
and  Bvt  Brig.  Oen, 

D.  C.  Houston, 

Lieut.  Col.  of  Engineers. 
Walter  McFarland, 

Lieut.  Col.  of  Engineers. 
Brig.  Gen.  J.  O.  DuANE, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  CAPTAIN  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Milwaukee^  TFt«.,  November  17, 188C. 

Sir  :  I  have  the  honor  to  submit  the  following  memoir  upon  the  re- 
sults of  the  observations  taken  upon  the  Wisconsin  Biver  in  1885  and  • 
1880,  as  required  by  the  Board  of  Engineers  for  Foriiflcations  and  Eiver 
and  Harbor  Improvements : 

The  observations  consisted  of  discharge  observations  at  Portage; 
below  mouth  of  Baraboo  Eiver;  at  Eocky  Eun,  and  at  Dekorra,  Wis.; 
gauge  readings  at  the  same  stations,  and  longitudinal  and  sectional 
soundings  at  about  the  lowest  stages  reached  by  the  river.  The  dis- 
charge observations  at  the  three  lower  stations,  in  1885,  as  stated  in 
my  letter  transmitting  the  observations  and  computations,  are  evidently 
unreliable,  on  account  of  the  defective  sections  taken  at  these  points. 
In  1886  the  observations  were  satisfactory  at  all  the  stations,  and  were 
secured  at  the  low-water  stage,  except  at  Eocky  Eun,  which  gauging 
station  was  omitted  in  1886. 

The  discharges  were  measured  with  rod-floats  2^  inches  in  diameter, 
loaded  to  maintain  a  vertical  position;  with  double  floats;  and  with  a 
new  Price's  current  meter  properly  rated,  run  at  mid-depth.    The  mid- 
depth  observations  were  r^nced  by  the  method  given  in  Professional 
8872  eno  87 132 
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Papecs,  Corps  of  Engiaeers,  No.  12.    The  rod-float  observations  were 
reduced  by  Francis'  formula. 

For  the  purpose  of  comparison  with  the  results  f?iven  in  the  report  of 
the  Board  of  Engineers  for  Fortifications,  January  5, 1884,  published  iu 
the  Report  of  the  Chief  of  Engineers  for  1884,  pages  1900-19 17,  the  obser 
vations  at  Portage  and  the  channel  soundings  have  been  taken  and  re- 
duced in  the  manner  indicated  iu  that  report,  and  the  results  tabnlnted 
herein,  from  which  the  changes  in  the  regimen  of  the  river  since  ISS2 
may  be  deduced  by  the  Board. 

The  observations  taken  at  the  stations  below  Portage  even  in  188G 
were  not  used  iu  making  the  reduction  for  comparison  with  the  former 
results  obtained  by  the  Board,  it  having  been  considered  better  to  fol- 
low exactly  the  same  treatment  in  every  case.  The  observations  at  these 
stations  taken  in  1886  at  low  water  are,  however,  submitted  herewith 
in  order  that  the  Board  may  consider  them  if  thought  necessary. 

The  computations  in  the  tables  herewith  were  made  by  First  Lieut. 
Graham  D.  Fitch,  Corps  of  Engineers,  under  my  direction. 

Variation  in  diaohargefor  a  rUe  or  fall  of  one-tenth  of  afoot  at  Portage,  1885. 
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181.7 
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?08.96 
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ek= 
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#«= 
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*•= 
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««*».= 

14797. 3W3 

ek= 

167.  47 

140.3  c.  ft. 

The  application  of  Peirce's  criterion  as  above  rejects  the  fourth  and 
seventh  observations,  and  there  results  from  the  above  observations 
140.3  cubic  feet  per  second  as  the  variation  in  discharge  for  a  rise  or 
fall  of  one-tenth  of  a  foot,  and  we  also  see  that  a  discharge  of  3,961.8 
cubic  feet  per  second  corresponds  to  a  reading  of  0.113  foot  on  the 
Portage  gauge. 

The  discharge  at  a  reading  of  zero  on  the  Portage  gauge  is,  therefore, 
3,961^8-(U0'.3xlM3)=3,803.3  cubic  feet. 

Since,  however,  the  zero  of  the  gauge  at  Portage  is  0.318  foot  above 
the  zero  of  Warren's  gauge,  the  discharge  in  1885  at  the  zero  of  War- 
ren's gauge  was  3,803.3  cubic  feet  —(140'.3x3M8) =3,357.1  cubic  feet 
per  second. 

The  corresponding  discharge  iu  18G7  was  2,111  cubic  feet,  as  esti- 
mated by  the  Board  of  Engineers,  hence  the  discharge  at  zero  in  1885, 
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as  compared  with  1867,  has  increased  3,357.1—2,114=1,243  cnbic  feet 
per  second,  or  the  water  plane  has  been  lowered— 


1243 


,=(y.888. 


i4(y.3xio 

Variations  in  diseharge  for  a  rise  or  fall  of  one-tenth  of  a  foot  at  Portage,  1886. 


DlfforeDce  from 

Discharges, 
18S0. 

Beading  of 
Portage 

mean- 

Variation 
in  discharge 
forO.lriso 

V. 

V«. 

gftuiSCe. 

In  dia- 
charge. 

In  pange- 
readtng. 

or  fall. 

2849 

-0.30 

867 

0.48 

74.4 

28.9 

723.61 

3050 

—0.20 

567 

0.58 

97.8 

3.5 

12.25 

3128 

-0.>3 

634 

0.65 

97.5 

3.8 

14.44 

2912 

-o.ao 

420 

•    6.48 

87.5 

18.8 

190.44 

2C80 

-0.33 

4^8 

0.45 

10&5 

7.2 

51.84 

27ao 

-0.47 

288 

0.31 

76.8 

24.5 

600.25 

2706 

-0.67 

214 

0.21 

101.0 

0.6 

0.36 

25tt8 

-0.73 

76 

0.05 

152.0 

50.7 

2570.49 

2439 
2434 

-0.78 
-0.f5 

53 
58 

0.00 
007 

0.0 
82.0 

1&4 

338  56 

234J 

-0.80 

140 

O.ll 

135.6 

34.2 

1169. 64 

2317 

-0.90 

176 

0.12 

145.8 

44.5 

1»80.26 

2312 

-0.94 

180 

0.16 

112.5 

11.2 

125. 44 

2316 

-0.91 

170 

0.13 

135.4 

84  1 

1162.81 

2315 

-0.94 

177 

0.16 

110.6 

0.3 

86.49 

2220 

-0.06 

272 

0.28 

97.1 

4.2 

17.64 

2179 

-1.16 

313 

0.88 

8L8 

19.5 

380. 25      1 
380.2.1 

2105 

-1.18 

327 

0.40 

81.8 

19.5 

2123 

-1.22 

869 

0.44 

83.9 

17.4 

302.76 

2089 

-1.29 

40:) 

0.51 

79.0 

22.8 

407.29 

2146 

-L20 

846 

0.42 

82.4 

18.9 

367.  21 

21)62328 

21)10l85 

20)2025. 1 

19)10962.27 

2492 

-0.78 

101.3 



e'=  576.06 
i«=      4. 878 

62328 
-2439 

16.36 
-0.78 

#»*'=2814.4109 
eh=    63.05 

20)49880 

20)16.57 

2494  6 

-0.78 

Bejecting  the  ninth  observation  there  results  from  the  above  obser- 
vations 101.3  cubic  feet  per  second  as  the  variation  in  discharge  for  a 
rise  or  fall  of  one-tenth  of  a  foot  in  188G,  and  we  also  see  that  a  dis- 
charge of  2,494.5  cubic  feet  per  second  corresponds  to  a  reading  of 
— 0.78  on  the  Portage  gauge. 

The  discharge  in  1886  at  a  reading  of  zero  on  the  Portage  gauge  is, 
therefore,  2494.5-f  ( 10 1 .3  x  7.8)  =  3284.64.  Since,  however,  the  zero  of 
the  gauge  at  Portage  is  0^.318  above  the  zero  of  Warren's  gauge,  the 
discharge  in  1886  at  the  zero  of  Warren's  gauge  becomes  3,284^64 — 
(101.3  x3.18)=:2,962.5  cnbic  feet  per  second. 

The  corresponding  discharge  inl867  was  2,114  cubic  feet,  as  estimated 
by  the  Boanl  of  Engineers;  hence  the  discharge  at  zero  in  1886  as  com- 
pared with  1867  has  increased  2,962.5—2,114=848.5  cnbic  feet  per  sec 
ond,or  the  water  plane  has  been  lowered — 


848'.5 


101^3x10 


.0^837. 


The  lowering  of  the  water  plane  below  Warren's  zero  of  1867,  as  deter- 
mined by  the  Uoard  of  Engineers,  was  0.445  foot  in  1879;  0.61  foot  in 
1880;  0.87  foot  in  1881,  and  1.0  foot  in  1882. 
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These  figures  should  bo  reduced  0.118  foot,  due  to  an  erroneously 
takou  level  for  the  zero  of  the  present  gauge,  which  is  0.318  toot  above 
Warren's  zero  instead  of  0.2  foot,  as  taken  by  the  Board. 

Applying- this  correction  to  the  determinations  of  1882  gives  for  that 
yeai-'s  zero— a882  foot.  In  1885  the  zero  was  -0.888  foot,  and  in  1886 
—0.837  foot,  showing  that  there  has  been  no  further  lowering  of  the 
low-water  plane  since  1882. 

Warren's  gauge  in  1867,  when  the  discharge  was  3,360  cubic  feet  per 
second,  stood  at  0.6  foot.  In  1885  for  a  discharge  of  3,360  cubic  feet  per 
second  tlie  reading  on  Warren's  gauge  would  be— 

3360'.-3357M    ^,..,.„ 
Uiy.6xl0     ^^'^^' 

Soundings  were  taken  in  1885  at  a  reading— 0.1  foot  on  the  Portage 
gauge,  or  0.218  foot  on  Warren's  gauge ;  hence  the  correction  to  be  applied 
to  the  soundings  in  1885  to  reduce  them  to  discharge  of  3,360  cubic  feet 
per  second  is  -0'.218+.002=  —  0'.216.  In  1886  for  a  discharge  of 
3.360  cubic  feet  per  second  the  reading  on  Warren's  gauge  would  be — 

3360-2962'.  _^ioo 
101^3x10  -^*^^' 

Soundings  were  taken  in  1886  at  a  readingof — 1.21  feet  on  the  Port- 
age gauge,  or  —0.892  foot  on  Warren's  gauge  j  hence  the  correction  to  be 
applied  to  the  soundings  in  1886  to  reduce  them  to  a  discharge  of  3,360 
cubic  feet  per  second  is  0^39+0^892=+1^282. 

Applying  the  corrections  above  determined,  viz,  — .216  to  the  1885 
soundings,  and  +1.282  feet  to  the  1886  soundings,  in  the  best  channel 
from  Portage  to  a  point  4  miles  below,  and  placing  the  results  in  the  table 
already  published  in  the  last  report  of  the  Board  of  Engineers,  we  ob- 
tain the  following  comparative  results  : 

TABLE    OP    MEAN    DEPTHS,   AT  ▲  DISCHARGE  OP  3,360  CUBIC  FEET  PER  SECOND    AT 

PORTAGE. 

Feet. 

"Warpen^s  survey,  1867 4.22 

Houston's  survey : 

August 25,  1881 6,52 

August  25,  1882 : 6.89 

September  22,  1882 6.96 

Marshall's  survey : 

October  15,  1885 6.093 

August  10,  1886 6.077 

Showing  a  diminution  of  mean  depth  in  1885  and  18SG  over  18cj2  of 
about  0.9  foot,  and  an  increase  over  1807  ot  about  1.8  foot  in  mean  depth. 

LengtliH  and  depths  of  pools  and  ftarir,  at  a  discharge  of  3,360  cubh}  feet  per  second  al  Port- 
agCj  from  Portage  to  a  point  4  miles  below. 


Warren's  survey,  1887 
HooBton's  Borvey : 

AngaBt,188L 

Aaeu8t,1882 

September,  1882  .. 
MarrthaU'B  snivey : 

October,  1885 

Augatit,  ItS^G 


PooIb. 


Length. 


1 


7.390 

10,400 
20. 585 
20,460 

10,  S70 
18,8l>0 


Depth. 


Ban. 


Length.     Depth. 


G.SO 
7.11 
7.218 

6.588  i 
G.  208 


15,410 

3,280 
1,785 
2.200 

4,730 
2,360 


3.G3 

4.319 
4.377 
4.624 

4.409 
4.484 


Num- 
ber. 


14 

14 

M 

II 
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Tlio  calculations  of  meau  depths  was  liiado  by  adding;  the  xiroducts  in  each  case  of 
tho  lengths  of  the  corresponding  bars  and  pools  by  the  respective  depths,  and  divid- 
ing by  the  sum  of  tho  lengths  of  the  bars  and  pools. 

The  terms  "bars''  and  "pools"  correspond  to  depths, respectively, 
greater  and  less  than  5  feet. 

DEPTHS  AVAILABLE  FOR  NAVIGATION. 

• 

To  the  results  given  in  the  last  report  of  the  Board  of  Engineers,  I 
have  added  the  soundings  given  by  tho  surveys  of  October,  1885,  and 
August,  1886,  for  a  distance  of  30,100  feet  from  Portage  toward  Dekorra, 
using  the  same  method  of  reducing  to  what  the  Board  terms  ordinary 
low  watery  as  indicated  in  their  report.  This  stage,  however,  corresponiV 
ing  to  2,114  cubic  feet  discharge,  is  but  seldom  reached,  or  is  not  ordinary 
•low-water  stage.  During  the  season  of  1886,  however,  due  to  a  prolonged 
drought,  the  river  attained  a  slightly  lower  stage  than  this,  and  this 
low  stage,  therefore,  should  be  considered. 

Table  of  mean  soundings  upon  bars,  reduced  to  ordinary  low  water. 


3l€)an  of  sounding  less  than 
4foot. 

Lcafat  sonnding 

heading  on  Warren's 
gauge 

Calcnlated  reading,  War- 
ren's gauge  of  low- water 
phine 

deduction  to  ordinary  low 
water .* 


Feet. 

2.762 
1.4 

0,7 

0.0 
0.7 


IIonstoD. 


Autr. 
23, 1881. 


Feet. 

3.i:j 
2.13 

0.1 

-0.87 
0.97 


June 
23. 1882. 


Feet. 


2.851 
0.5 


-1.0 
3.5 


Anc, 
28, 1882. 


Feet 

3. 3  JG 
2.7 

0.4 

-1.0 
1.4* 


Sept. 
22, 1882. 


Feet. 

3.54 
3.15 

-0.15 

-1.0 
0.85 


Mara 

Nov. 
6,1882. 

Sept. 
14, 1883. 

Oct. 

15. 1885. 

Feet 

Feet 

Feet 

8.013 
1.U5 

3.51 
2.  Co 

3.45 
2.5 

2.45 

0.05 

0.218 

-1.0 

-1.1 

-0.888 

8.45 

1.15 

1.106 

Aag. 
10, 18d6. 


Feet 

3.37 
2.21 

-0.892 

-0.837 
—0.055 


From  Portage  to  Dekorra,  6  milee. 


Number  iLength  of 
of  ban.        bai-». 


Warren,  1867 

Hoaaton : 

August  23^1881.... 

Judo  23, 1882 

Augnst28.  1882.... 

September  22. 1882. 

Novetol)er  G,  1882  . . 

September  14.  1883 
i^Iarshall : 

October  15,  1885... 

August,  1880 


From  the  above  table  it  may  be  seen  that  since  August,  1881,  both 
the  number  of  bars  and  their  length  have  increased  in  1885.  The  eflect 
of  increasing  tho  number  of  alternate  contractions  and  expansions  in 
width  by  the  addition  of  wing-dams  not  continuous,  is  to  increase  the 
number  of  bars  and  pools  j  to  diminish  the  depths  of  pools  and,  if  the 
dams  are  sufficiently  numerous,  either  to  increase  the  depth  on  bars  or 
to  lower  the  water  plane,  or  both. 
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In  1880  the  cause  of  tbe  appareut  diminution  in  lengths  ^d  number 
of  bars  is  evident  by  looking  at  the  maps  of  the  surveys.  The  bars 
are  not  at  ordinary  stages  reduced  in  number,  but  as  the  water  de- 
clines these  dams  have  been  cut  through  at  the  points  of  least  resist- 
ance, furnishing  an  apparent  channel- way,  very  narrow  and  tortuons, 
almost  impossible  for  a  boat  to  follow.  The  improvement,  therefore, 
in  the  comparative  number  and  lengths  of  bars  in  1886  over  1885  is  only 
ail  apparent  and  not  a  real  one.  These  elements  are  now  about  the 
same  as  shown  by  the  survey  of  August^  1882. 

The  continual  variation  in  the  number  and  lengths  of  bars  is  a  bad  , 
feature  of  the  river,  regarded  as  a  channel  lor  navigation,  showing  the 
instability  of  its  channel  and  ragimen,  due  the  shifting  sand-bars. 
The  channel  can  never  reach  a  position  of  even  approximately  stable 
equilibrium  as  long  as  there  are  moving  sands  and  alterations  in  width 
of  channel. 

The  icalculations  for  finding  the  comparative  mean  depths  of  the 
river,  corrected  for  filling,  in  1885  and  in  1886  have  been  made,  %iid  the 
results  added  to  the  table  on  page  1910  of  the  last  report  of  the  Boanl 
of  Engineers,  with  the  results  shown  in  the  last  column  of  the  table 
below: 

Table  of  correoted  mean  depths  at  ordinary  low  watery  and  at  0.3  helow  this  stage. 


. 

Date  of  survey. 

1867. 

Aug. 
25,1881. 

June  • 
23, 1882. 

Aug, 
28, 1882. 

Sept. 
22,1882. 

Nov. 

6,1882. 

14,lSs3. 

Oct. 
15^1885. 

Aug. 
10,1886. 

Gauge  reading  (Warren's) . 

Gange  readlogs,  ordinary 

low  water 

0.7 

0.0 
J3.462 

0.1 

-0.87 
41 
3.462 

2.6 

-1.0 
6.354 
3.462 

0.4 

-1.0 
4.756 
3.462 

-0.16 

-1.0 
4.80 
3.462 

2.45 

-1.0 
6.403 
8.462 

0.05 

-LO 
4.66 
3.462 

0.218 

-a  688 
4.548 
8.462 

-0.802 
-0.837 

Mean  at  actual  soundings  i 

3.36 
8.463 

Kiseof  water  above  1867. : ; 

0.638 
.270 

2.892 
2.800 

1, 204 
0.700 

0.028 
0.150 

3.031 
2.750 

1.198 
0  4oO 

1.186 
0.406 

-0.102 
-0.765 

Increase  of  depth  since 
1887 

0.368 
0.050 

0.002 
0.6208 

0.504 
0. 1S02 

0.778 
.  0.0270 

0.281 
0.6115 

0.748 
0.(83 

a680 
0.074 

0.653 

Correotion  for  filling  . . 

0.00 

-a  130 

0.00 
3.462 

0.4J8 
3.462 

0  6128 
3.462 

0.7242 
3.462 

0.8050 
3.462 

0.70-26 
3.462 

0.831 
3.462 

0.754 
3.462 

0.514 
81468 

Corrected 

8.462 
0.7 

3.880 
0.7 

4.0748 
0,7 

4. 1862 
0.7 

4.2670 
0.7 

4.2545 
0.7 

4.203 
0.7 

4.216 

0,7 

8.076 
0.7 

Mean  at  ordinary  low 
water 

2.762 
0.3 

3.180 
0.3 

3.8748 
0.3 

3.4862 
0.3 

3.5670 
0.3 

3.5545 
0.8 

8.5033 
0.3 

8.516 
0.3 

8,276 

0.8 

Mean  depth  at  0.3  be- 
low   ordinary    low 
Water 

2.46 

2.88 

3.075 

3.188 

3.27 

3.25 

3.20 

3.216 

8.076 

Which,  instead  of  an  improvement  in  the  mean  depths  since  the  last 
report,  shows  rather  a  deterioration  in  depth  of  about  0.3  foot,  ami  an 
improvement  over  the  unimproved  river  as  shown  by  Warren's  survey 
of  about  0.5  foot. 

In  passing:  from  the  actual  soundings  which  were  made  in  1886  at  a 
stage  0.055  foot  below  the  ordinary  low  water,  i.  <?.,  2,1 14  cubic  feet  a  sec- 
ond, discharge  stage,  to  a  stage  of  water  corresponding  to  a  discharge 
of  ii,:3G0  cubic  feet  per  second  for  comparison  with  Warren's  results  iu 
18G7,  it  was  assumed  that  the  water  surfaces  at  the  two  stages  of  the 
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riv^er  were  parallel,  and  that  the  same  correctionsy  +  1.282  feet  at  Port- 
age, would  correctly  apply  to  all  the  sonndhigs.  This  is  not  correct,  but 
the  soundings  were  so  reduced  to  make  the  results  comparable  with  the 
results  already  published  in  the  former  report  of  the  Board  of  Engi- 
neers. 

Unfortunately,  readings  of  the  gauges  at  the  gauging  stations  were 
not  obtained  at  both  stages  of  the  river  either  in  1885  or  1886,  butsince 
the  results  show  that  there  has  been  no  further  reduction  of  the  low- 
water  plane  since  1882.  nor  much  change  in  the  stage  corresponding  to 
a  discharge  of  3,360  cuuic  feet  at  Portage  during  the  past  year,  we  may 
determine  very  closely  the  limits  of  the  errors  introduced  into  the  re- 
sults on  pages  2009  and  2100  of  this  report,  by  assuming  that  the  slopes 
of  the  river  were  probably  the  same  in  1885  and  in  1886  at  the  same 
gauge-readings  at  Portage.  In  1886  we  have  the  levels  of  the  water 
siurfaces  at  Portage,  Baraboo  Biver,  and  Dekorra,  at  the  stage  the 
soundings  were  made,  L  e.,  at  —1.21  feet  on  the  Portage  gauge,  and  in 
1885  we  have  them  at  a  stage  0.072  foot  on  the  Portage  gauge  corre- 
sponding to  the  discharge  3,360  cubic  feet  per  second  rn  1886. 

The  differences  between  the  levels  of  these  water  surfaces  will  show 
the  corrections  to  be  applied  to  the  soundings  in  the  vicinity  of  these 
stations,  at— 1.2 L  feet  on  the  Portage  guage,  to  reduce  them  to  a  stage 
3,360  cubic  feet  per  second  discharge  at  Portage : 


Year. 

At  Port- 
age. 

Baraboo 
River. 

Dekorra. 

18S6 
1885 

Reference  of  water  suTfaco  at  reading- 1.21  feet  at  Portape  . . 

Same  at  readine  0.072  foor,  Portaffo  gauce  corresponding  to 

3,860  cable  feet  discharge :. ... 

Feet. 
21.618 

22.890 

Feet 
14.015 

14.824 

Feet 
9.05 

11  05 

Beduction 

+1.282 

+0.8W 

4-1  10 

Mean  redaction  =  + 1'.07. 

The  reduction  actually  applied  to  the  soundings  was  +  1.282  feet, 
hence  the  resulting  depths  of  pools  and  bars  in  table  on  page2100of  this 
report  may  be  in  error  to  an  extent  equal  to— 0.21  foot,  the  depths  therein 
given  being  probably  too  great  by  that  amount.  The  error,  then,  if  any, 
18  favorable  to  the  improvement. 

LOW-WATEE  DISCHARGES  AT  THE  MOUTH  OF    BAEABOO    EIVEE  AND 

AT  DEKOEEA. 

The  discharge  observations  at  Baraboo  Kiver  and  at  Dekorra,  taken 
during  the  past  season  and  submitted  herewith,  were  reduced  in  the 
same  manner  as  those  at  Portage,  and  there  results  therefrom  the  facts 
that  the  discharges  at  the  stage  corresponding  to  a  discharge  of  2,114 
cubic  feet  per  second  at  Portage  are,  at  the  mouth  of  Baraboo  River, 
2,447  cubic  feet  per  second,  and  at  Dekorra  2,489  cubic  feet  per  second, 
or  the  low-water  discharge  of  the  Baraboo  River  is  333  cubic  feet,  and 
of  Rocky  Run  and  Duck  Creek  is  42  cubic  feet  per  second. 

The  low-water  surface  at  Dekorra  corresponds  to  a  reading  0.0  foot  on 
the  Dekorra  gauge.  The  Baraboo  gauge  is  a  temporary  one,  but  the  low- 
water  surface  at  the  gauge  in  1880  was  4.015  feet  above  the  zero  of  the 
Dekorra  gauge,  and  4.315  feet  below  the  upper  miter-sill  of  Portage  Lock. 
The  location  of  the  gauge  is  shown  on  the  map,  which  references  are 
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sufficient  in  the  fature  to  re-establish  tbis  gauge,  or  to  compare  vater- 
levels  in  the  future. 

EFFECTS  OF  LOWERING  THE  WATER  PLANE. 

On  page  2100  of  this  report  it  is  stated  that  in  1885  the  low-water  plane, 
was  0.888,  and  in  1886  0.837  foot  lower  than  in  1807.  Applying  these 
reductions  to  the  gauge  records  at  Portage  for  1885  and  1886,  and  con- 
tinuing the  tables  given  in  the  last  report  of  the  Board  of  Engineers  on 
pages  1906, 1907,  Eeport  of  the  Chief  of  Engineers  for  1884,  we  get 
the  results  shown  below : 


^ 

§ 

^ 

o 

t 

Year. 

Oaase  reoord  con* 
sldered. 

if 

H 

z 

t^ 

-si 

5 

H 

I" 

1 

Ftet. 

J>ayH. 

Dav9. 

1871 

Aug.  28  to  Oct.  5.  Ind  .. 

0-0.1 

39 

1872 

Apr.  10  to  Not.  9.  ind  . . 

0-0.2 

42 

81 

1873 

Apr.ltoKor.18,  iDcl.. 

0-0.4 

9 

10.> 

1874 

Apr.  17  to  Nov.  20,  Incl. 
HRv9toNov.20.1iiol.. 

0-0.4 

41 

52 

1875 

0-0.2 

5 

76 

1876 

Apr.  1  to  Dec.  2,  incl... 

0-0.1 

2 

43 

1877 

Apr.  1  to  Nor.  30,  inch. 

0-0.6 

71 

50 

1878 

Apr.  1  to  Nov. 30,  incl.. 
Mar. 27  to  Dec.  15,  incl. 

0-0.6 

23 

52 

1879 

0-0.6 

66 

80 

1880 

Mar.  6  to  Nov.  15.  incl. - 

0.0 

97 

1881 

Apr.  16  to  Nov.  30,  incl. 
Mar.ltoNov.30,  inch. 

0-0.2 

6 

38 

1882 

0-0.8 

» 

36 

1883 

Mar.  1  to  Nov.  30,  incl.. 

0.0 

82 

1884 

Mar.  1  to  Nov.  30,  incl.. 

0-0.1 

2 

32 

1885 

Mar.  1  to  Nov. 30.  incl.. 

0-0.05 

61 

1886 

Mar.ltoOot.31,lncl... 

0-0.03 

41 

42 

04 

^ 

^ 

^ 

*» 

♦X 

3 

1 

3 

1 

1 

^ 

s   < 

It 

CO 

2 

s 

3 

2 

2 

Cl 

CO 

■<ii 

*a 

«D 

m 

.d 

t 

a 

5 

5 

5 

1 

1 

1 

1 

iS 

1 

1  ii 

Day: 

Day: 

Day. 

Day: 

1            1            ; 
Day 9.  Day:\Daya.\ 



39 
214 
232 
218 
196 

30 

39 
33 
25 
35 

17 
31 
23 
23 

5 
16 

2 
10 

1 

34 

4 

72 



45 



8( 

21 

30 

11 

32 

23 

;  246 

77 

41 
80 
36 
27 

5 
13 

5 
35 

244 
2U 
?64 

124 

2 

4 
24 

80 

8 
It 

49 

8 

4 

255 

23 

37 

51 

35 

17 

20 

4 

230 

49 

95 

46 

25 

9 

6 

275 

81 

77 

54 

16 

5 

10 

27.1 

62 

66 

58 

28 

17 

23 

1 

275 

50 

82 

40 

23 

15 

4 

275 

61 

39 

30 

13 

7 

6 

6 

245 

Table  of  extreme  low  waiere,  corrected  for  the  lowering  of  the  water  plane. 


Year. 

Extreme  low 
water  in  ref- 
erence to  the 
sero  of  War- 
ren'aganKe. 
3  feet  above 
miter-silL 

Extreme  low  water 
in  reference  to  the 
calculated  zero  of 

the  particular  year. 

IgTl    

.    Feet. 

O.n 
-0.2 
-0.4}. 
-0.4 
-0.2  J 
-0.1 
-0.6 
-0.6 
-0.6 

0.0 
-0.2 
-0.3 
-0.0 
-0.1 

0.05 
-0.91 

For  these  yonrs  the 
record     muHt    re- 

18T2     

1873 

main  nnaltcred,  as 

1874                   .                 

no  data  exist   for 

1875      

correction. 

1876 

V.O 

1877 

-0'.4 

1878                         

-0',2 

1879 

-0'.055 

i^so 

0^.61 

1881                           

0'.67 

1882     

0'.7 

1883 

I'.O   , 

1881            !                               

I'.O 

1885 

-CSS 

1886 

-0'.146 
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TabU  thawing  tho  duration  of  the  stages  of  trater  at  Portage  in  reference  to  the  zero  of  tkf. 

particular  gear. 


j  18C7. 

1877. 

i«7a 

1870. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

Day. 

Days. 

Day: 

Day: 

Daye.^Days. 

Daye 

Dayg. 

Daye. 

Daye 

Daye. 

Between  cxtrome  low 

water  and  «ero  of  tho 

year 

0 

64 

7 

2 

0 

0 

0 

0 

0 

0 

10 

Between    zero   of  tlio 

year  and  five- tent hn 

of  a  foot  above 

4 

22 

23 

61 

0 

0 

0 

0 

0 

0 

21 

Botweeu   2oro   of  tho 

year  and  1  foot  above. 

20 

48 

51 

102 

40 

0 

7 

3 

3 

1 

15 

Between  1  foot  and  2 

feot    

06 

103 

130 

75 

80 

40 

39 

Z\ 

y4 

6-» 

45 

Between  2  feet  and  3 

feet 

21 

48 

69 

64 

32 

21 

C2 

81 

01 

50 

56 

Between  3  feet  and  4 

feet 

33 

12 

14 

12 

42 

82 

84 

75 

50 

81 

41 

Between  4  ioet  nnd  5 

feet 

0 

4 

3 

30 

38 

42 

M 

53 

40 

27 

Between  5  feet  and  6 

1 

feet 

30 

6 

13 

27 

28 

IG 

20 

23 

12 

Between  6  feet  and  7 

feet 

28 

4 

15 

8 

0 

20 

18 

4 

Between  7  feet  and  8 

feet 

10 

20 

5 

0 

22 

0 

0 

Number  of  daya  ob- 

served   

216 

275 

275 

264 

257 

202 

275 

275 

275 

275 

245 

Feel, 

Feet 

FeeL 

FeeL 

FeeU 

FeeL 

Feet. 

Feet 

FeeL 

Feet 

FeeL 

Lowoat  water  in  refer- 

ence to  aero  of  the 

year 

0.0 

-0.4 

-0.2 

-0.055 

0.01 

0.6 

0.7 

0.4 

0.8 

1.0 

-0. 145 

HlKheat  wat«r  in  refer- 

ence to  zero  of  the 

vear 

6.65 

3.45 

4.35 

5.M5 

7.01 

8.07 

7.2 

7.5 

8.0 

7,3 

8.8 

jvmi  ....>• ......  ...... 

Note.— Five  days  in  1886  when  water  was  between  8  and  0  feet  above  zero  of  year. 

By  tbe  pLrase  "zero  of  the  particular  year/'  used  for  this  table,  is 
meant  the  level  of  the  water  in  that  year,  corresponding  to  the  same  ais- 
charge  a«  when  the  water  stood  at  zero  at  ^^arren's  gauge  in  the  years 
preceding  the  construction  of  the  works  of  improvement. 

From  the  table  on  page  11  of  this  report  it  will  be  seen  that  the  im- 
proved section  of  the  river  in  1886  has  a  mean  depth  on  bars  at  0.3  foot 
below  ordinary  low  water  of  2.97  feet.  In  September,  1882,  this  mean 
depth  was  3.27  feet,  and  in  1867, 2.46  feet.  The  above  result  was  arrived 
at  in  1886  by  correcting  for  filling  below  0.7  foot  on  Warren's  gauge,  cor- 
rected for  lowering  of  the  water  plane,  which  correction  amounted  to 
—  0.14  foot.  Omitting  this  correction  the  mean  depth  on  bars  in  1886  is 
3.11  feet  at  a  stage  0.3  foot  below  ordinary  low  water,  which  shows  an 
improvement  over  the  unimproved  river  in  1867  of  about  0.65  foot,  and 
a  slight  deterioration  in  depth  since  1882. 

The  least  depths  on  bars,  at  a  stage  0.3  foot  below  ordinary  low  water, 
were  in  1867  1.10  feet,  1.20  feet,  1.80  feet,  2.10  feet,  2.10  feet,  2.10  feet, 
2.20  feet,  2.20  feet,  2.20  feet,  2.3  feet,  and  in  1886,  2.15  feet,  2.65  feet, 
1.95  feet,  3.25  feet,  2.95  feet,  3.15  feet,  2.35  feet,  2.85  feet,  2.20  feet,  2.20 
feet,  2.60  feet,  2.30  feet,  2.0  feet,  2.0  feet. 

Showing  an  improvement  in  1886  over  1867  of  about  0.85  foot  in  least 
depths. 

It  is  also  shown  that  in  the  present  condition  of  the  river  it  will  re- 
quire a  rise  of  2.05  feet  above  the  ordinary  low- water  stage  to  give  a  navi- 
gable stage  of  4  feet  of  water  throughout  the  improved  section  over  the 
bars  of  least  depths.  The  table  showing  the  duration  of  tiie  stages  of 
water  at  Portage  given  on  page  H  of  this  report  shows  that  there  were 
46  days  in  1682,  34  in  1883,  37  in  1884,  63  in  1885,  and  91  days  in  1886, 
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when  there  was  a  depth  available  for  navigation  less  than  4  feet  from 
Portage  to  Dekorra. 

Upon  consulting  the  map  of  the  low-water  survey  of  the  Wisconsin, 
submitted  with  this  report,  it  will  be  seen  that  the  best  channel  is  a 
mere  thread  of  water,  meandering  in  and  out  among  the  sand-bars  and 
dams,  with  short  and  abrupt  bends  and  crossings,  which  crookedness 
of  channel,  taken  in  connection  with  the  shifting  nature  of  the  channel- 
way,  and  the  current  of  the  stream,  make  navigation  for  vessels  of  the 
length  adapted  to  the  locks  on  the  Fox  River  nearly  imiwssible,  even 
if  sufficient  depth  of  channel  existed. 

As  bearing  upon  the  character  of  the  river,  and  the  navigability  of 
the  channel  from  Portage  to  Dekorra,  some  22  slope  gauges  were  estab- 
lished and  read  at  low  water  for  slope  at  low  water  of  the  water-surface. 
These  slopes  for  a  stage  corresponding  to  a  reading  —  1.21  feet  on  the 
Portage  gauge,  or  —  0.055  foot  below  the  ordinary  low-water  stage,  at 
which  the  soundings  were  taken,  are  given  in  the  following  table: 

Slope  at  low  water  ( — 1.21  feet  on  Portage  gauge). 


III 


Location. 


Walor- 
surface. 


Portage  Look  . 
Firo  Dock  *. 


Wood'a  Island 

Head  of  Wood's  Slough  . 
26 


Hiirlet  Island 

Rattlesnake  Island . 


40 

Above  Baraboo  River . 
Delow  Baraboo  River. . 

Head  I'ine  Island 

60 

Pine  Island 


Above  Rocky  Ran . 
Below  Rock^-  Run . . 


Feet. 
21.008 
21.538 
21.448 
21.001 
19.755 
19.243 
18.758 
18.231 
11.771 
16.940 
10.783 
16.358 
15.635 
14.650 
14.084 
13.095 
13. 749 
13.368 
12.004 
11.616 
10.166 
9.679 


Differ- 
onc4  of 
level. 


Feet. 


0.075 
0.085 
0.447 
1.216 
0.512 
0.485 
0.527 
0.460 
0.831 
0.157 
0.425 
0.723 
0.885 
0.586 
0.060 
0.246 
0.381 
0.764 
0.688 
1.450 
0.487 


Distance 
between 
gauges. 


350 
1,057 
1,570 
8,211 
2,458 
2,330 
1,527 
1.490 
1,556 
1,4H) 
2,180 
1.658 
2,665 
1.910 
1.156 
1,640 
1,478 
2,104 
2,380 
2,777 
1,210 


Slope  per 


Feet. 


1.131 
0.425 
1.509 
2.048 
1.100 
1.090 
1.822 
1.630 
2.820 
0.560 
l.OSO 
2..^ 
1.052 
LOL-O 
0.317 
0.702 
1.362 
1.915 
2.192 
2.700 
3.124 


Slope  per  mile  from  Portage  to  gauge  15,  Baraboo  River,  4.818  miles, 
=  1,565  feet. 

^lope  per  mile  from  gange  15,  Baraboo  River,  to  gange  22,  Dekorra, 
2.413  miles,  =  1.811  feet. 

From  which  it  is  apparent  that  the  improved  section  is  still  a  sacces- 
siou  of  pools  and  bars,  ponds  and  rapids,  and  that  improvement  of  tbe 
river  by  eliminating  the  bars  will  resnlt  in  diminishing  the  depths  of 
the  pools  and  equalizing  the  slopes  and  lowering  the  low-water  plane, 
without  materially  increasing  the  depth  of  water  in  the  channeljUnless 
further  contraction  is  resorted  to. 

It  is  my  judgment  that  the  degree  of  contraction  already  practiced 
on  the  Wisconsin  River,  viz,  to  300  feet  between  the  heads  of  the  wing- 
dams,  is  as  great  as  can  be  safely  and  economically  done.  Farther 
contraction  will  produce  dangerous  scour,  a  lowering  of  the  water  plane, 
and  injury  to  the  angles  and  training-walls  of  the  dams,  from  uuder 
ming.  The  dams  would  be,  tlien,  much  more  expensive  and  difficult 
to  maintain  on  sucl^  insecure  foundations.    Besides  this  objection^ to 
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farther  coiitractioD,  a  narrow  chauuel  in  a  river  with  sach  a  slope  and 
current  and  small  depth  is  in  itself  a  cause  of  serious  obstruction  to 
ascending  boats,  even  when  the  depth  is  sufficient  for  the  draught  of 
the  boat,  due  to  the  piiing  up  of  the  water  at  the  bow  of  the  boat  from  the 
resistance  by  friction  and  insufficient  water-way  to  its  passage  to  fill 
the  space  behind,  vacated  by  the  boat  in  its  progress.  For  even  ap- 
proximately free  or  easy  navigation  on  shallow  streams  of  such  slope 
wide  channels  are  necessary. 

During  the  seasons  of  1884  and  1885  it  was  found  necessary  to  make 
repairs  to  the  dams  on  the  Wisconsin  Kiver  to  confine  to  the  channel- 
way  the  discharge  of  the  Wisconsin.  These  repairs  were  restricted  to 
what  were  absolutely  necessary  to  answer  a  special  purpose,  and  with 
no  view  to  anything  more  than  temporary  objects.  The  dams  are  in 
fair  condition,'  but  have  settled  somewhat,  and  the  crests  are  becoming 
lowered  also  from  rot  and  breaking  of  the  brush  of  which  they  are  com- 
I)osed. 

The  annually  recurring  exposure  of  t\\e  crests  of  the  dams  to  the  air 
and  moisture  for  months  each  year  can  but  result  in  the  necessity  for 
replacing  these  crests  with  fresh  material  from  time  to  time.  Tbe  dams 
also  are  frequently  cut  away  from  the  bank  at  their  shore  extremity  at 
high  water ;  but  this  kind  of  damage  has  not  been  as  frequent  as  might 
be  expected,  less  than  10  per  cent,  of  the  dams  having  been  injured  in 
six  years  from  this  cause. 

The  expenditares  for  repairs  on  the  6  miles  of  dam  were,  iu  1884 |3, 364. 07 

1885 3,663.34 

Total  fiir  two  years 7,027.41 

or  $585  per  mile  of  channel  per  annum. 

The  same  rate  applied  to  the  entire  length  of  the  river  from  Portage 
to  Prairie  du  Ohien  would  indicate  an  annual  expense  for  maintenance 
of  $69,030.  In  addition,  the  crests  of  all  the  dam«  would  probably 
have  to  be  rebuilt  once  in  about  nine  years,  at  an  expense  of  about  one- 
fifth  of  the  original  cost  of  the  dams. 

The  present  needs  of  commerce  and  navigation  for  this  work  are  fully 
discussed  by  Col.  D.  O.  Houston  on  pages  1925  to  1927,  Report  of  the 
Chief  of  Engineers  for  1884;  and  in  his  conclusions  that  the  demands  of 
commerce  do  not  at  present  require  the  improvement  of  the  Wisconsin 
River  and  the  completion  of  the  project,  I  concur. 

As  originally  projected,  even  granting  the  practicability  of  improv- 
ing at  reasonable  expense  the  open-river- navigation  of  the  Wisconsin 
River  suflSciently  to  give  4  feet  iu  depth  of  water  from  Portage  City  to 
the  Mississippi  River,  which  is  extremely  doubtful,  it  is  my  opinion  that 
the  Wisconsin  River  can  never  form  part  of  a  cheap  or  eftective  route  of 
transportation  compared  with  railroads^  for  the  following  reasons : 

(1)  The  channels  will  necessarily,  as  shown  herein,  be  so  narrow  and 
tortuous  at  low  water,  and  so  obstructed  by  submerged  dams  with  water 
flowing  over  their  crests  at  varying  angles  to  the  channel  at  medium 
stages,  that  free  or  easy  navigation  can  not  bo  attained. 

(2)  That  the  depth  of  4  feet  is  insuflicient,  especially  when  rapid  cur- 
rents are  to  be  overcome  by  steam  machinery,  to  enable  sufficient  loads 
lo  be  carried  on  the  decks  or  in  the  holds  of  steamboats  of  the  size  ad- 
mitted by  the  locks  on  the  Fox  River,  in  addition  to  the  machinery  and 
fuel  of  the  boat  itself,at  any  rates  of  freight  that  can  compete  with  pres- 
ent railroad  rates  and  at  a  profit. 

(3)  Owing  to  the  narrow,  tortuous,  and  shifting  channels,  the  rapid 
currents,  and  the  submerged  dams,  the  improved  stream  can  not  be  nav- 
igated with  safety  at  night,  nor  can  towing  be  done  to  advantage  or  at 
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all  at  low  water,  especially  up-stream  or  from  the  Mississippi  River 
eastward,  the  direction  of  the  heavier  freights. 

The  competitiou  of  railroads  has  become  so  severe,  their  tracks  aud 
rolliDg-stock  are  so  oiuch  improved,  that  no  4-foot  water  course  can  com- 
pete with  them  on  advantageous  terms  except  under  the  most  favorable 
conditions  as  to  moderate  currents  and  commodious  channels  that  ofifer 
facilities  for  towing.  Even  in  wide  channels  of  moderate  det>ths,  tow- 
ing upstream  is  not  advantageously  done  against  railroad  competitiou 
when  the  currents  exceed  4  feet  per  second,  as  they  do  on  the  Wiscon- 
sin River  whenever  the  stream  is  sufiBciently  high  to  allow  barges  in  tow 
drawing  4  feet  of  water  or  more  to  pass  over  the  dams. 

Owing,  then,  to  the  problematic  character  of  this  work,  its  great  prob- 
able cost,  the  probable  cost  of  maintaining  a  great  development  of 
brush-dams  with  their  crests  continually  rotting  away  above  the  low- 
water  marks,  and  the  insufficient  and  difficult  shifting  channel-way 
when  completed,  it  is  my  opinion  that  no  further  work  should  be  done 
upon  the  Wisconsin  River  directed  to  securing  an  open-river  channel 
in  connection  with  the  slackwater  navigation  on  the  Fox  River  for  a 
through  route  of  transportation. 

If  such  a  route  is  necessary,  the  project  should  embrace  a  oertaioly 
))racticable  solution  of  tiie  problem,  which  can  only  be  found  in  a  canal 
from  Portage  to  the  Mississippi. 

With  reference  to  the  work  on  the  Fox  River  I  have  to  refer  to  the 
report  of  a  Board  of  Engineers  convened  in  1884  to  consider  its  naviga- 
tion, and  to  a  modification  of  the  project  of  that  Board  made  by  author- 
ity of  the  Chief  of  Engineers,  as  shown  by  my  letter  and  indorsements 
thereon  (conies  of  report,  and  letter  and  indorsements,  herewith),  dated 
April  30, 1886. 

The  work  on  the  Fox  River,  therefore,  at  present  is  directed  to  the 
deepening  and  widening  the  channels  of  the  Fox  River  and  canals  below 
Montello  to  0  feet  deep  and  100  feet  wide  5  to  the  rebuilding  the  Cedars 
Lock  with  stone,  and  to  keeping  in  repair  the  old  locks  and  other  works 
on  the  Fox  River.  For  completion  of  this  work  an  estimate  is  made  of 
$602,000. 

Financial  statement  to  date. 

Fox  River,  total  exponditnres * |l.  876, 794. 31 

WiscoDsiu  River,  total  expenditures 500,075.84 

Total 2,466,870.15 

OPERATING  AND  CARE,  ETO. 

The  estimates  for  the  original  work  are  all  contained  in  the  report  of 
the  Board  of  Engineers  in  1884,  and  are  not  again  repeated  herein. 
There  are  submitted  herewith— 

1.  A  map  of  the  Wiscousia  River  from  Porfcajo  to  Dckorni-,  survey  at  low  water, 
1886,  in  two  Bbeets. 

'2,  Gaa£:inf>8  of  t lie  Wisconsin  River  at  Portage;  below  mouth  of  Baraboo  River, 
and  at  Dekorra,  computation  sheets. 

3.  Gauge-read int;  at  Portage,  Baraboo,  and  Dekorra,  aud  iutcrmodiatc  gauges,  July 
and  August,  1886. 

4.  Summary  of  the  discharge  observations. 

T).  Readings  of  slope  gauges  No.  1  to  No.  22,  IdBCi. 

6.  Copy  ot  letter  and  indorsements  modifying  project  of  Board  of  Engineers,  sub- 
mitted September  17,  IS-iA. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineen. 
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APPENDIX  I  I. 


IMPROVEMENT  OF  THE  HARBORS  OF  CHICAGO  AND  CALUMET,  ILLINOIS- 
IMPROVEMENT  OP  THE  ILLINOIS  AND  CALUMET  RIVERS— SURVEYS 
FOR  HENNEPIN  CANAL. 


REPORT  OF  MAJOR  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS,  OFFI- 
CER JN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE30,ieiJ^,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

ft 

1.  Chicago  Harbor,  111! uois.  I  3.  IllinoiB  River,  Illinois. 

2.  Calamet  Harbor,  Illinois.  |  4.  Calumet  River,  Illinois  and  Indiana. 

EXAMINATIONS  AND   SURVEY. 

5.  For  Hennepin  Canal.  I  7.  Calumet  River,  Illinois,  from  the  forks 

6.  Farm  CreeK,  Illinois,  with  a  view  to  cf  the  river  near  its  entrance  into 

changing  its  course.  I  Lake   Calnniet  to  Riverdale;    and 

*  I  also  from  Riverdale  to  Bine  Island. 


United  States  Engineer  Office, 

Chicago,  J«.,  July  25,  1887. 
SiB:  I  have  the  honor  to  transmit  herewith  annaal  reports  upon  the 
works  in  my  charge  daring  the  fiscal  year  ending  June  30, 1887. 

These  works  were  in  charge  of  Maj.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  from  the  beginning  of  the  year  to  November  19, 1886. 
Very  respectfully,  your  obedient  servant, 

Tiios.  II.  Uandbury, 

Major  of  Engineers. 
The  Cdief  op  Engineers,  IT.  S.  A. 


III. 

improvement  op  harbor  at  CHICAGO.  ILLINOIS. 

The  project  of  improvement  now  in  course  of  execution  at  this  harbor 
was  adopted  in  1870  and  modified  in  1878.  The  objects  sought  are : 
first,  the  formation  of  an  outer  harbor  adjoining  the  entrance  to  the 
Chicago  Kiver,  with  the  view  to  increasing  the  facilities  for  accom- 
modating the  hike  commerce  of  the  city  of  Chicago  and  also  relieving 
the  river,  commonly,  known  as  the  inner  harbor,  from  its  overcrowded 
eonditioD ;  second,  the  formation  of  a  harbor  of  refuge  by  the  construe- 
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tion  of  an  exterior  breakwater  outside  the  outer  barber,  in  deep  water 
where  good  anchorage  is  found,  from  whence  safe  access  to  the  outer 
harbor  and  the  river  can  always  be  had,  and  to  which  vessels  in  the 
southern  end  of  Lake  Michigan  can  always  run  when  under  stress  of 
weather. 

OUTER  HARBOR. 

That  part  of  the  present  project  which  relates  to  the  outer  harbor 
consists  in  inclosing  a  basin  south  and  east  of  the  present  mouth  of 
Chicago  River,  which  contains  an  area  of  about  455  acres.  A  dock-line 
was  established  by  the  Board  of  Engineers,  convened  by  virtue  of 
Special  Order  108,  Corps  of  Engineers,  August  3, 1871,  essentially  par- 
allel to  and  about  2,000  feet  west  of  the  breakwater  which  limits  this 
basin  on  the  east.  This  line  is  about  1,300  feet  east  of  the  west  shore 
of  the  basin  vhich  is  now  the  bulkhead  protecting  the  Illinois  Central 
Eailway  track.  The  area  included  between  the  dock  line  and  the  east 
breakwater  is  about  270  acres.  The  depth  of  water  over  this  was  orig- 
inally between  10  and  19  feet.  The  project  contemplates  that  it  shall 
be  dredged  to  a  depth  of  16  feet.  The  amount  of  material  yet  to  be  re- 
moved from  this  area  is  about  207,000  cubic  yards.  The  ren»aining  185 
acres  of  the  inclosed  bijsin  has  been  reserved  for  piers  and  slips,  to  be 
built  upon  plans  to  be  approved  by  the  Secretary  of  War  after  it  has  beeu 
legally  determined  to  whom  the  submerged  lands  in  this  area  rightfully 
belong.  This  matter  has  long  been  in  controversy  and  is  now  fairly  be- 
fore the  circuit  court  of  the  United  States  for  the  northern  division  of  the 
State  of  Illinois,  with  the  United  States  a  party  in  interest. 

The  works  built  by  the  United  States  for  inclosing  this  basin  have 
been  completed  for  some  years.  They  are  known  as  the  North  Pier,  the 
Easterly  Breakwater,  and  the  Southerly  Breakwater.  These  structures 
seem  to  answer  very  well  the  purpose  for  which  they  were  built. 

During  a  svere  storm  which  occurred  on  December  4, 1885,  a  portion 
of  the  southerly  breakwater  was  considerably  damaged.  An  estimate 
for  repairing  this  damage  was  submitted  by  my  predecessor  in  charge 
of  this  work,  in  his  annual  report  for  last  year.  During  last  fall  about 
645  cords  of  stone  were  placed  in  this  breakwater  to  replaee  those  that 
had  been  washed  out  from  time  to  time  since  its  construction.  With 
this  exception  no  work  was  done  on  the  outer  harbor  during  the  present 
fiscal  year. 

Early  in  May,  at  the  commencement  of  the  working  season  of  this 
year,  a  careful  examination  was  made  at  the  break  in  the  southerly 
breakwater.  It  was  then  ascertained  that  no  additional  damage  had 
Resulted  to  the  stnicture  since  this  opening  was  made.  The  debris  of 
the  cribs  turned  over  still  lie  in  the  opening  and  serve  to  break  u\)  the 
storm  wavCs  before  they  enter  the  basin.  It  does  not  appear  that  ad- 
ditional damage  of  this  character  to  this  work  need  at  present  be  ai>- 
prehended.  In  view  of  this  fact  it  was  thought  best  to  defer  the  con- 
templated repairs  to  the  southerly  breakwater  until  such  time  as  addi- 
tional appropriations  might  become  available,  and  to  expend  the  present 
available  funds  on  the  more  important  work  of  extending  the  Exterior 
Breakwater,  and  thus  enlarging  as  far  as  practicable  the  area  in  whioh 
storm-driven  vessels  in  this  vicinity  could  find  shelter. 

The  characteristic  structure  for  the  works  of  improvement  at  our  lake 
harbors  is  a  crib  of  timber  resting  upon  the  bottom  of  the  lake,  filled 
with  stone,  and  rising  above  the  surface  of  the  water  to  a  height  from  G 
to  8  feet.  The  width  and  the  method  of  putting  the  crib  together  and 
securing  its  foundation  varies  with  circumstances  and  the  individual 
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tiotioQS  of  the  officer  in  charge.  The  general  featare»,  however,  remain 
the  same.  The  portion  of  this  stractare  that  remains  constantly  wet 
will  last  for  an  indefinite  leogth  of  time,  provided  there  is  no  other 
element  of  destruction  to  contend  with  than  ordinary  decay.  The  part 
that  is  above  the  surface  of  the  water  and  subject  to  alterations  of  wet 
and  dry,  will,  after  a  few  years,  become  enfeebled  by  decay  of  the  timber 
used  and  be  washed  away  by  the  storms. 

Experience  seems  to  indicate  that  about  twelve  years  is  the  practical 
limit  of  durability  for  the  superstructure  of  these  works.  A  due  regard 
tor  the  safety  of  the  other  portions  of  these  works,  likewise  for  the 
interests  protected  by  them,  would  seem  to  demand  that  these  sui>er- 
strnctures  be  renewed  at  least  once  in  this  period,  if  we  continue  to  use 
'  in  their  construction  so  perishable  a  material  as  wood.  Each  renewal 
is  attended  with  considerable  expense.  I  estimate  that  for  this  item 
alone  the  Oovernment  piers  and  breakwaters  in  Chicago  Harbor  will, 
from  this  time  on,  require  a  yearly  appropriation  of  $25,000  if  some 
material  of  a  more  durable  nature  than  that  now  used  is  not  adopted. 

The  superstructure  on  the  works  of  the  outer  harbor  has  been  exposed 
for  i>eriods  varying  from  eighteen  to  seven  years.  Much  of  this  is  very 
much  decayed,  and  is  liable  at  any  time  during  one  of  the  storms  that 
visit  this  localily  to  be  washed  from  its  foundations.  The  decay  seems 
to  have  taken  place  on  the  inner  or  harbor  side  of  the  work  to  a  much 
greater  extent  than  upon  the  outside.  This  probably  arises  from  the 
lact  that  the  outside  timbers  above  the  ordinary  line  of  the  water  are 
less  frequently  dry  than  are  those  upon  the  inside,  and  are  therefore  not 
so  liable  to  decay. 

The  superstructure  should  be  renewed  as  soon  as  practicable  upon 
the  whole  of  the  easterly  breakwater  and  a  portion  of  the  north  pier, 
being  together  about  4,738  feet. 

The  question  of  renewing  the  present  wooden  superstructures  with 
some  material  of  a  more  durable  character  has  been  under  consideration 
for  some  time.  The  project  submitted  to  the  Chief  of  Engineers  under 
date  of  February  9,  1887,  seems  to  me  well  adapted  to  this  locality,  and 
commends  itself  to  a  favorable  consideration,  both  on  account  of  its 
economy  and  the  facility  with  which  it  can  be  constructed.  Artificial 
stone  and  concrete  in  various  forms  are  now  being  extensively  used  for 
outside  facing,  as  well  as  for  the  mass  of  the  work,  in  the  construction 
of  quays,  piers,  breakwaters,  and  other  similar  structures  in  almost  all 
parts  of  the  world.  This  is  notably  so  in  England,  the  north  of  Scot- 
land,'Canada,  and  other  countries,  where  the  severity  of  the  climate 
and  storms  subject  it  to  a  test  of  the  most  practical  and  convincing 
character,  exceeding  any  that  it  would  be  subjected  to  in  this  latitude. 

To  renew  the  superstructure  of  theouter  harbor  with  durable  material, 
as  suggested  in  that  project,  would  cost  about  $23  per  linear  foot.  To 
renew  with  wood,  as  in  the  ])resent  structure,  the  cost  would  be  about 
$17  per  foot.  When  we  consider  that  the  first  will  last  for  an  indefinite 
number  of  years  with  very  small  expense  for  repairs,  and  the  second 
only  for  a  short  time,  there  can  be  no  doubt  as  to  which  of  the  two 
should  be  adopted. 

EXTERIOR  BREAKWATER. 

This  structure  is  located  about  a  mile  to  the  northeast  of  the  mouth 
of  the  Chicago  River.  When  finished  it  will  be  5,436  feet  in  length.  At 
the  end  of  the  fiscal  year  there  was  1,200  feet  of  substructure  and  1,600 
feet  of  superstructure  to  be  constructed  in  order  to  complete  the  break- 
water. 
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The  work  done  daring  tho  year  consisted  in  placing  two  conrses  of 
superstructure  over  600  feet  of  crib- work  and  six  coarses  over  100  feet  j 
replacing  several  cords  of  stone  that  had  been  washed  out  of  the  super- 
structure at  various  places  during  storms.  The  crib  on  the  east  end  of 
tho  breakwater  had  been  much  damaged  by  vessels  and  storms.  This 
was  repaired.  The  four  cribs  that  were  built  during  the  year  ending 
June  30,  1885,  to  about  their  sixteenth  course,  and  had  been  lying  in  tbo 
outer  harbor  since  that  time,  wefe  finished  and  placed  in  position  and  filled 
with  stone.  Since  the  commencement  of  the  present  working  season, 
May  1,  a  riprap  of  stone  to  a  height  of  about  8  teet  has  been  placed  along 
both  sides  of  these  four  cribs,  in  order  to  obtain  greater  stability  and 
render  them  less  liable  to  be  disturbed  by  the  action  of  heavy  seas. 

The  amount  of  stone  that  was  paid  for  daring  the  year  and  used  in 
the  construction  and  repairs  to  the  exterior  breakwater  was  3,712.52 
cords. 

After  putting  the  superstructure  upon  the  400  feet  of  break  water  left 
unfinished  at  the  end  of  the  fiscal  year,  the  quantity  of  lamber  on  hand 
will  be  sufficient  for  the  completion  of  about  400  feet  more. 

The  utility  of  this  breakwater,  which  forms  the  real  harbor  of  refuge 
at  this  port,  is  now  fully  acknowledged.  Many  vessels  take  refage  be- 
hind it  during  storms,  and  many  others  are  enabled  through  its  instra- 
mentality  to  enter  the  outer  harbor  and  the  river  at  times  when  they 
coold  not  otherwise  do  so.  Its  usefulness  would  be  very  much  increased 
were  it  completed,  and  it  is  hoped  that  Congress  will,  at  an  early  day, 
appropriate  the  money  for  this  purpose.  Were  this  now  available  the 
breakwater  could  be  finished  in  a  few  months,  and  the  whole  of  the 
present  project  for  improvements  at  this  place,  including  the  unfinished 
dredging  of  the  outer  harbor,  completed  before  tho  winter  weather  set 
in.    It  is  unfortunate  that  this  is  not  so. 

PROPOSED   APPLICATION  OF  FUND  AVAILABLE. 

The  amount  available  July  1, 1887,  is  $20,974.11.  So  much  of  this  as 
may  be  necessary  will  be  at  once  expended  in  putting  the  superstract- 
ure  upon  the  uncompleted  400  feet  of  the  exterior  breakwater  5  the  re- 
mainder will  be  used  in  the  further  extension  of  the  breakwater  and  in 
the  care  and  preservation  of  the  public  property  pertaining  to  the  works. 

ESTIMATE  FOB  THE  YEAR  ENDING  JUNE  30,  1889. 

For  the  purpose  of  continuing  the  work  of  improving  Chicago  Har- 
bor under  the  existing  project  the  sum  of  $24,000  is  asked.  For  the  pur- 
pose of  renewing  the  superstructure  upon  the  easterly  breakwater  and 
a  portion  of  the  north  pier  the  sum  of  $120,000  is  asked. 

Chicago  is  the  port  of  entry  in  the  conection  dlBtrict  of  Chicago.  There  is  a  liglit* 
house  on  the  shore  end  and  a  beacon-liffht  on  the  lake  end  of  north  pier.  There  is 
also  a  beacon-light  on  the  sonth  end  of  tne  easterly  breakwater.     " 

Money  statement. 

July  1, 1886,  amount  available ^'m 

Amount  appropriated  by  act  approved  August  5,  1886 75, 000.  flJ 

75,574.95 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $53,644.37 

July  1,  1887,  outstandiug  liabilities 956.47         ^/>a  g4 

July  1,  1887,  amount  available I ^^974^1 
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'Amount  (estimated)  reqaired  for  completion  of  existing  project (240,000.00 

Amonnt  (estimated)  reqaired  for  renewing  snperstractnres  of  the  east- 
erly breakwater  and  a  portion  of  north  pier 120,000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1689  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  fiscal  year  ending  June  30,  1887,  were  fdmished  by 
the  collector  of  customs  for  this  port : 


Number. 

Tonnage. 

Tesflels  entered 

13,326 
12,280 

4,202,888 

Yenaele ftlenred a..x. .......a  .......... 

Total 

2i,606 

8,614,600 

Duties  on  imports,  fees,  etc.,  collected,  $4,020,770.26. 

Referring  to  Department  letter  of  August  10,  1886,  and  the  subsequent  one  of  April 
4, 1887, 1  am  required  to  state  in  regara  to  these  works  of  improvement : 

(1)  The  amount  expended,  the  amount  required  to  complete  improvement,  and  the 
annual  cost  of  preserving  and  maintaining. 

r2)  The  amount  of  commerce  and  navigation  when  the  work  of  Improvement  began. 

(3)  The  amonnt  of  commerce  and  navigation  present  time. 

(4)  The  effect,  if  any,  of  work  thus  far  executed  in  each  case  upon  the  rates  of  freight 
and  insurance,  and  also  upon  the  rates  of  competing  routes  of  transportation. 

(5)  Prospective  advantage  to  commerce,  as  well  as  benefits  to  the  community,  by 
the  completion  of  this  proposed  improvement. 

Replying  to  these  points  seriatim : 

(1)  Total  amount  expended  from  the  commencement  of  work  in  1833  to 

June  30, 1887 $1,777,180.07 

Balance  available  June  30, 1887 20,974.11 

Estimated  balance  yet  unprovided  that  will  be  required  to  complete 
work  at  present  projected 240,000.00 

The  portion  of  these  works  that  is  constantly  beneath  the  purface  of  the  water,  it 
is  assumed,  will  last  for  an  indefinite  time.  The  cost  of  preserving  and  maintaining 
this  will  therefore  be  small.  The  superstructure,  however,  so  long  as  it  is  made  of 
wooden  cribs  filled  with  stone,  as  is  no  w  the  case,  will  be  a  constant  source  of  expense 
to  keep  in  repair. 

Experience  seems  to  indicate  that  twelve  years  is  about  the  average  life  of  these 
superstructures.  If  the  policy  of  making  them  of  so  perishable  a  material  as  wood  is 
adhered  to,  we  may  expect  to  be  obliged  to  renew  them  at  least  once  in  this  time. 
On  this  basis  the  completed  and  projected  Gk>vemment  works  at  this  harbor  will  re- 
quire for  their  maintenance  and  repair  an  average  of  at  least  $25,000  a  year. 

The  question  of  substituting  for  the  perishable  material  of  the  present  super- 
structure something  of  a  more  durable  nature  is  now  being  investigated. 

(2)  From  what  seems  to  be  a  reliable  history  of  early-  Chicago  I  obtain  the  fol- 
lowing information  bearing  upon  the  early  commerce  of  this  harbor : 

In  1833,  three  brothers,  heonstrd  C,  Peter  D.,  and  Hiram  Hugunin,  sailed  a  yacht, 
named  Westward  Hoy  from  Oswego  to  Chicago.  In  the  month  of  August,  after  a  voyage 
of  nearly  three  months,  they  arrived  outside  the  sand-bar,  went  ashore,  hired  eight 
yoke  of  oxen,  and  hauled  their  vessel  over  the  barricade  into  the  river.  The  Westward 
Mo  may  therefore  be  considered  the  first  lake  boat  belonging  to  private  parties  to 
fairly  enter  the  river.  ^ 

In  1836  the  value  of  the  exports  was  $1,000.64,  and  the  value  of  imports  $325,203.90. 

Such  was  the  be^nning  fifty  years  ago  of  the  lake  commerce  of  Chicago,  the  coast- 
wise vessels  of  which  arriving  and  departiujg  now  number  once  and  one-half  the 
aggregate /of  like  vessels  arriving  and  departing  at  the  seven  largest  sea-coast  cities 
of  the  United  States.  This,  too,  notwitnstanding  that  the  harbor  is  ice-bound  for 
four  months  in  the  year. 
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(3)  The  following  statistics,  selected  from  data  furnished  by  the  collector  of 
castoins  at  this  port,  will  give  a  general  idea  of  the  business  done  daring  the  year 
ending  December  31,  1886: 

Trade  by  lake  in  shipment  of  grain  to  foreign  parte  : 

BoBhela. 

Wheat 1,108,174 

Com 7,666,359 

Oats 1,347,012 

Total 10,121,545 

Exports  to  Canada, 


Articles. 

Qaantity. 

Value. 

Wheat * 

BUMh€U, 

1,092.909 
2,396.221 

$859,957.90 
940,883.29 

Com 

COASTWISE  SHIPMENTS.^ 

Flour ...barrels..  1,310,077 

Merchandise ...packages..  1,157,299 

Wheat bushels..  10,559,766 

Com do....  38,572,270 

Oats do....  3,216,510 

Flax-seed do....  3,549,466 

COASTWISE  RECEIPTS. 

Merchandise packages..  4,749,782 

Lumber M..  1,427,760 

Iron  ore tons..  418,106 

Arrival  and  clearances  of  vessels. 


YeuelB. 

Naniber. 

Tonnage. 

Arriyed                     

10, 180 
10,254 

8,648,369 
3;  500. 276 

Cleared    - 

Total 

20,434 

7,138,685 



Value  of  and  duties  collected  on  imported  merchandise  daring  the  year,  |1 1,574,449; 
duties,  $4,349,237.46. 

Duiies  collected  for  llie  past  five  years, 

1882 $3,696,711.09 

1883 4,025, 116.85 

1884 4, 071, 188. 7H 

1885 3, 959, 014.  V3 

1886 4,349,237.46 

Total. 20,101,268.:50 

Internal  revenue  collected  in  the  first  district  of  Illinois  during  the    year,  |7,{^'<;f- 
005.66. 
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Statement  of  vessels  entered  and  cleared  {foreign  and  coastwise)  and  the  aifgregaie  receipts 
at  certain  ports  of  the  United  States  for  the  year  ending  June  30,  1^. 

[From  the  uina&l  report  of  the  SaperriBing  Special  Agent  to  the  Secretary  of  the  Treaanry,  page  9.] 


Port  of— 


Baltimore 

Boston 

Nev  Orleans 

New  York 

PhUndolphia 

Portland  ami  Falmoath 
San  Franoibco 

Total 

Chicago 


Arrived. 


Foreign. 


566 

2,622 

744 

5.783 

1,341 

3Ji7 

759 


12, 122 
155 


Coast- 
wise. 


1,515 
789 
264 

1.980 
743 
358 
108 


6.856 
10. 791 


Total. 


2.081 
8.411 
1,008 
7.772 
2,084 
665 
957 


Cleared. 


Foreign. 


625 
2.550 

707 
5,219 
1.013 

417 

771 


17, 978  I 
10,949  i 


11,  :ui 
377 


Coast- 
wise. 


1,664 
878 
271 
3,196 
1.31S 
357 
441 


8,125 
10,770 


Total. 


2.289 
3,437 

978 
8,414 
2,331 

774 
1, 212 


10. 43G 
11.147 


Gr.vnd 
Tot^U. 


4,370 
6,848 
1,086 
16,187 
4.415 
1,439 
2.169 


37,414 
22,006 


Aggregate 
receipts. 


$2,601,440 

21,079.311 

1,361.877 

134,472,003 

14.661.806 

d40,  508 

6, 90O.  632 


180,007,757 
4,009,550 


Comparative  statement  of  vessels  entered  and  cleared  (foreign  and  coastwise)  at  certain 
ports  of  the  United  States  for  year  ending  June  30,  1886. 


Ports  of— 

Arrivals. 

Clearances. 

Total. 

Baltimore 

2,081 

3,411 

'   1,008 

2,084 

665 

957 

2,331 

774 

1.212 

4.870 

Boston 

6,848 

New  Orleans 

1,988 

Philadelphia , 

4,415 
1,439 

Portland  and  Falmoath ,-.,,--r- r ^t. .,..-. t,.-,. 

San  Francisco - 4 

2,169 

Total 

10,206 

11, 021 

21,227 
22,096 

Chicago T..............^T. ,,.., ....™. 

New  York 

New  Orleans 

Portland  and  Falmoath . 
San  Francisco 


Total. 
Chicago.... 


7,772 

1,008 

665 

957 


10,402 


8,416 
978 
774 

1,212 


11,379 


16,187 
1,986 
1,439 
2,169 


21,781 
22,096 


in. 


New  York 

7,772 

2,081 

665 

8,415 

2,289 

774 

16,187 
4.370 
1,439 

Baltimore 

Portland  and  Falmonth ■».»-- n-....*'rir--r.r... 

Total 

10,518 

11, 478 

21  996 

Chicago 

22,096 

IV. 


New  York 

7.772 

2,084 

665 

8,4W 

2,331 

774 

16,187 

Philadelohia          

4.416 

Portland  and  Falmonth  ,,.-,.,--^ ^, .- 

1,439 

Total.                  

10, 521 

11,520 

22,041 

Chicago .'. 

^096 
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Comparative  statement  of  v€9$elB  entered  and  cleared,  e^o.— Continaed. 
COASTWISE  ONLY. 


Porto  of— 

Arrivalg. 

Clearanoes. 

Total. 

Bftliimore 

1,615 
780 
264 

1,089 
743 
858 
108 

1.084 

878 

271 

■     8,100 

1,818 
357 
441 

8,170 

Ton? 

Boston 

Kow  Orlc^iDtt 

535 

New  York .• 

6,185 

2,061 

715 

Philadelphia 

Portland  and  Falmouth 

San  Prtinolsco  ...  . .......  ....          .....  .....     ^ 

630 

Total 

6.850 
10.704 

8.125 
10,770 

13,081 
21,664 

Chicago 

A  general  idea  only  of  the  importance  and  extent  of  the  lake  commerce  of  Chicago 
is  conveyed  by  the  above  Belections.  No  attempt  is  made  to  include  the  numerons 
articles  handled  in  smaller  quantities  whose  aggregate  would  make  a  respectable 
showing  in  itself. 

From  a  casual  inspection  of  the  above  tables  it  is  at  once  apparent  that  the  works 
of  improvement  now  in  process  of  construction  by  the  United  States  Government  at 
Chicago  Harbor,  when  considered  in  relation  to  the  amount  of  commerce  and  the  num- 
ber of  vessels  to  be  benefited  by  them,  are  of  the  utmost  importance,  not  only  from  a 
local  but  a  national  point  of  view.  They  should  receive  consideration,  and  be  appro- 
priated for  in  proportion  to  this  importance. 

(4.)  The  eJQfect  of  the  work  thus  tar  executed  upon  the  rate  of  insurance  it  would 
be  difficult  to  ascertain.  There  are  so  many  factors  influencing  the  cost  of  this  item 
that  it  would  be  impracticable  to  determine  Just  how  much  conld  be  attributed  to  the 
Government  works.  Of  two  ports  alike  in  all  respects,  excepting  that  one  has  facil- 
ities for  exit  and  entrance  under  all  circumstance  of  wind  and  weather  while  the  other 
has  not,  the  average  rate  of  freight  and  insurance  to  the  former  must,  of  oourae,  be  less 
than  to  the  latter. 

With  regard  to  the  influence  of  the  works  of  improvement  upon  the  rates  upon 
competing  routes  of  transportation,  this  is  another  question  to  which,  in  this  case,  it 
is  difficult  to  give  explicit  answer. 

Nature  cave  to  this  harbor  only  position.  Its  importance  to  the  commercial  world 
is  derived  from  this  fact.  Naturally  it  bad  no  more  harbor  facilities  than  many  other 
points  along  the  sandy  shores  of  Lake  Michigan.  It  was  its  position  in  relation  to 
the  general  geography  of  the  country  and  to  the  natural  land  and  water  rontes  for 
transportation  that  made,  first,  access  to  the  river  or  inner  harbor,  second,  the  con- 
struction of  an  outer  harbor,  and  third,  the  construction  of  a  harbor  of  refuge — all  by 
ai-tificial  means — an  absolute  necessity.  Those  have  contributed  in  no  small  degree 
to  give  to  Chicago  that  posi  tion  of  commercial  eminence  that  she  now  enjoys.  If  these 
works  were  not  in  existence  the  lake  commerce,  which  is  such  an  important  factor  in  the 
prosperity  of  the  city^  would  be  little  or  nothing.  The  competing  routes  of  transporta- 
tion which  are  by  rail  would  be  iu  a  condition  similar  to  that  which  exists  where  there 
are  no  means  of  water  transportation.  The  railroad  interest  would  then  fix  the  rates 
as  high  as  the  traffic  would  bear.  The  influence  that  water  transportation  has  upon 
freight  rates  oyer  railroad  routes  is  well  exemplified  by  the  alacrity  with  which  these 
rates  are  raised  as  soon  ns  the  season  for  navigation  is  closed.  The  published  tariff 
rates,  for  instance,  show  that  in  the  matter  of  flour  and  grain  from  Chicago  to  the  sea- 
coast,  the  charges  are  at  least  25  per  cent,  more  when  lake  navigation  is  closed  than 
when  it  is  opened.  It  is  reasonable  to  suppose  that,  under  a  condition  of  affairs  where 
full  advantage  could  not  be  taken  of  the  facilities  offered  by  the  lake  route  of  trans- 
portation— such,  for  example,  as  a  want  of  proper  harbor  accommodations—the  com- 
peting routes  will  take  advantage  of  this  fact,  and  increase  their  rates  accordingly. 

(5.)  The  prospective  advantage  to  commerce  and  benefits  to  the  community  are  set 
forth  above.  It  is  the  lake  that  has  made  it  possible  for  the  railroads  to  make  Chi- 
cago what  it  is  to-day.  The  works  of  improvement  have  been  and  will  continue  to  be 
necessary  to  make  the  lake  available. 
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I  I  2. 

IMPROVEMENT  OF  HARBOR  AT  CAI^UMET,  ILLINOIS. 

The  object  of  this  improvement  is  to  provide  a  safe  and  reliable  en- 
trance to  Galamet  Uiver  and  the  port  of  Sonth, Chicago.  It  is  proposed 
to  accomplish  this  by  the  constraction  of  two  parallel  piers  300  feet 
apart,  projecting  from  the  shore  to  deep  water  in  the  lake,  and  by  dredg- 
ing the  channel- way  between  them  to  a  depth  sufficient  to  accommodate 
the  largest  class  of  vessels  seeking  the  port. 

This  work  was  commenced  in  1870^  and  at  the  close  of  the  fiscal  year 
ending  Jnne  30, 1887,  3,640  linear  feet  of  the  north  pier  and  1,870  feet 
of  the  south  pier  had  been  completed,  making  a  total  length  of  pier- work 
of  6,510  feet. 

The  total  amoant  of  material  dredged  from  the  harbor,  from  the  be- 
ginning of  operations  in  1870  to  the  present  time,  is  384,376  cubic  yards. 

The  work  done  during  the  year  consisted  in  extending  the  south  pier 
150  feet  further  into  the  lake,  in  accordance  with  the  present  approved 
project.  This  work  was  done  by  contract  awarded  to  Hiero  B.  Herr  & 
Co. 

The  condition  of  the  work  June  30, 1887,  remains  about  the  same  as 
when  reported  upon  by  my  predecessor  in  his  annual  report  for  last 
year,  with  the  additional  deterioration  due  to  the  exposure  of  another 
year.  . 

Additional  stone  filling  is  needed  in  the  superstructure  of  both  piers 
to  the  extent  of  about  1,000  cubic  yards.  This  at  the  last  contract  price 
lor  stone — $9  per  cord — will  require  $9,000  to  be  appropriated  for  this 
purpose. 

There  is  yet  150  feet  of  the  south  pier  to  be  built  in  order  to  complete 
the  existing  project  for  pier- work.  When  this  is  completed  there  will 
be  required  a  certain  amount  of  dredging  from  time  to  time  in  order  to 
preserve  the  harbor.  The  estimate  for  this  will  be  renewed  as  soon  as 
the  effect  of  the  completed  pier- work  can  be  ascertaiueil. 

The  harbor  of  Calumet  Ib  at  South  Chioaffo,  in  the  coUeotioD  dietriot  of  Chicago. 
There  is  a  light-houfie  and  a  keeper's  dweDing  on  the  GoYemment  ieMr?ationy  near 
the  shore  end  of  the  north  pier.    A  beacon  light  is  maintained  at  the  extremity  of 
'  that  pier  to  mark  the  entrance  to  the  harbor. 

Money  statement. 

Jnlyl,  1886,  amount  avaOable $380.47 

Amount  appropriated  by  act  approved  August  5, 1886 .10, 000. 00 

10,380.47 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 9,508.89 

July  1, 1887,  amount  available 871.58 

f  Amount  (estimated)  required  for  completion  of  existing  project 11, 400. 00 

I  Amouuttliatcan  be  profitably  expendedinflsoal  year  ending  JuneSO,  1889    20, 400. 00 
]  Submitted  in  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahsiraot  of  propoaah  received  and  opened  Xovemler  24,  1886,  for  furnishing  the  material 
and  labor  necessary  for  extending  the  south  pier  at  Calumet  Harbor  150  feety  being  two 
cribSj  7^  feet  €<ich  in  length. 


1 

|=ia 

If 

lii  li 

i? 

§ 

1 

a,^» 

n  r 

^sg  . 

a-C 

8S 

3 

B 

"^^s 

s*  ■ 

«^ 

s&i 

lilt 

•^ 

"fe 

•04J 

S« 

No. 

NamoA  of  bidders. 

Id 

i 

50^ 

1 

<•> 
3 

1 

Cents. 

Oente. 

OmU. 

1 

Hiero  B.  Herr  &;  Co. . . . 

$24  ;        $26 

$12              4 

5 

5  ;$9.oo 

$4,511.13 

$8, 021 26 

2 

Calumet  and  Chicago 
Canal  aod  Dock  Com- 

1 
1 

njUlV 

28            30 

14 

5 

5 

5 

8.75 

4,056.80 

9,913.60 

1 

Contract  awai'ded  to  Hiero  B.  Herr  &Co.,  dated  December  9, 1886;  to  be  completed 
June  30,  1887;  completed  June  17,  1887. 

COMMERCIAL  STATISTICS. 

Vessels  entered  and  cleared  during  the  fiscal  year. 


Number. 

Tonnage. 

Entered 

600 
668 

867.628 
330, 5U 

Cleared 

TotalT 

1,358 

707.139 

The  following  statistical  Information  in  regard  to  Calumet  Harbor  is  submitted  in 
compliance  with  Department  letters  of  August  10,  1886,  and  April  4,  1887 : 

*^  (1)  The  amount  expended,  the  amount  required  to  complete  improvement,  and  the 
actual  cost  of  preserving  and  maintaining.'' 
Between  1870,  whoa  the  work  in  this  harbor  was  first  commenced  by  the  Govern- 
ment, and  June  30,  1887,  there  was  expended  $391,128.42.  To  complete  the  work  of 
improving  this  harbor  so  far  as  it  is  contemplated  by  the  present  project  |11.400  are 
yet  to  be  appropriated.  When  completed  the  cost  of  preserving  and  maintaining  this 
work  will  be  about  94,500  per  annum. 

''(2)  The  amount  of  commerce  and  navigation  when  the  work  began. '* 

At  this  time  the  outlet  of  the  Calumet  River  was  about  three-quarters  of  a  mile  to 
the  eastward  of  its  present  mouth.  The  river  approached  the  lake  from  the  aonth, 
and  when  near  it  was  turned  abruptly  to  the  right  by  a  long,  narrow  sand-bar  that 
had  been  formed  as  the  resultant  of  the  action  of  the  wind  on  the  waters  of  the  lake 
and  the  currents  of  the  river  water.  The  navigable  depth  in  the  river  in  this  vicinity 
was  at  that  time  about  7  feet. 

The  improvement  entered  upon  consisted  in  cutting  through  this  bar  at  the  tarn  of 
the  river  and  building  parallel  piers  300  feet  apart  out  to  deep  water  in  the  lake. 
This  channel- way  was  to  be  dredged  to  a  depth  of  16  feet. 

Before  this  work  was  commenced  but  very  few  small  crafts  were  able  to  enter  Cal- 
umet River.    We  may  say  that  the  commerce  at  that  time  was  little  or  nothing. 

*'(3^  The  amount  of  commerce  and  navigation  at  the  present  time." 

The  collector  of  customs  at  Chicago  furnishes  the  following  data  in  regard  to  the 
commerce  at  South  Chicago,  Calumet  Harbor,  during  the  calendar  year  18§S : 

Vessels  cleared,  546 tons..     285,359 

Vessels  arrived, 561 do....     306,198 

RECEIPTS. 

Merchandise packages..         3,193 

Lumber feet..       39,330 

Shingles number..         9,550 
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RaUioadties do....  105,985 

Coftl,  anthracite tons..  43,488 

Salt barrels..  255,132 

Iron  or© tons..  317,412 

From  the  secretary  of  the  Chicago  Lumberman's  Ezchanffe  I  find  that  the  follow- 
ing forest  prodncts  were  received  at  South  Chicago  during  the  season  of  1886 : 

Lumber i feet..  71,828,716 

Shingles number..  60,309,500 

Laths pieces..  10,987,000 

Pickets number..        288.085 

Cedar  posts do....  28,836 

The  secretary  remarks  that  **  parties  in  responding  to  my  request  for  particulars 
say :  '  Our  trade  here  is  largely  limited  fh>m  the  lack  of  harbor  accommodations, 
which,  if  increased  sufficiently,  would  enable  us  to  do  a  great  deal  by  water  which  we 
are  now  compelled  to  do  by  rail.'" 

From  the  presidentof  the  Korth  Chicago  Rolling  Mill  Company  I  obtain  the  follow- 
ing data  in  regard  to  their  business  in  South  Chicago  during  188(3 : 

Raw  material  received : 

Iron  ore tons..  303,000 

Coal ^ do....  120,000 

Coke do....  213,000 

Limestone *. do....      61,400 

Spiegeleisen do....      13,000  • 

Finished  products: 

Bessemer  pig-iron tons..     193,000 

Steel  ingots do 164,000 

Steel  rails do 140,000 

Men  employed 2,000 

Cash  paid  out  at  the  works  in  South  Chicago $1,200,000 

"  (4)  The  etfect,  if  any,  of  work  thus  far  executed  in  each  case  upon  rates  of  freight 
and  insurance,  and  also  upou  the  rates  of  competing  routes  of  transportation : '' 
I  have  thus  far  been  unable  to  obtain  the  data  necessary  to  a  definite  statement 
under  this  head.  It  can,  however,  be  asserted  that  the  effect  of  this  improvement  is 
the  same  as  is  observed  iu  all  cases  where  transportation  by  water  is  made  to  compete 
with  other  means.  The  rates  of  freight  become  perceptibly  less  as  the  facilities  for 
water  transportation  are  increased. 

'*  (5)  The  prospective  advantages  to  commerce,  as  well  as  benefits  to  the  community, 
by  the  completion  of  the  proposed  improvement : " 
This  work  of  improvement^  so  »r  as  it  is  at  present  projected,  is  now  nearly  com- 
pleted. Its  advantages  to  the  community  have  been  very  great,  as  is  shown  by  the 
gpreat  increase  in  the  commerce  of  the  harbor  since  the  work  was  commenced.  It  has 
given  an  outlet  to  the  Calumet  River,  which  traverses  a  region  possessing  immense 
natural  inducements  to  commerce  and  manufactures.  Advantage  is  being  taken  of 
this,  and  every  year  millions  of  dollars  are  added  to  the  capital  invested  here,  and 
employment  furnished  to  additional  thousands  of  people.  Commerce  and  manufact- 
uring in  this  region  have  only  Just  begun. 


113. 

IMPROVEMENT  OF  ILLINOIS  RIVER,  ILLINOIS. 

The  project  now  in  the  coarse  of  execution  for  the  reach  of  the  Illinois 
Biver  lying  between  the  State  lock  at  Copperas  Creek  and  the  month, 
a  distance  of  135  miles,  comtemplates  the  construction  of  two  locks  and 
dams  and  the  dredging  of  a  channel-way  where  necessary,  so  as  to  in- 
sure a  continuous  depth  throughout  of  not  less  than  7  feet  at  low  water. 

The  sites  selected  for  the  locks  and  dams  are,  one  at  Kampsville, 
about  30  miles  above  the  mouth  of  the  river ;  the  other  at  La  Grange,  45 
miles  above  Kampsville.  These  locks  are  350  feet  long  and  75  feet 
wide,  with  7  feet  over  miter-silis  at  low  water. 
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The  altimatfk  object  of  this  improvement  is  to  provide  a  channel-way 
from  the  lower  end  of  Lake  Michigan  to  the  Mississippi  River  of  saffi- 
cient  capacity,  to  accommodate  large-sized  Mississippi  River  boats,  so 
that  the  products  of  the  country  may  be  carried  from  the  Lake  to  the 
Gulf  without  breaking  bulk ;  also  to  enable  vessels  of  war  of  consider- 
able capacity  to  pass  freely  from  the  Gulf  of  Mexico  into  the  defense- 
less waters  of  our  northern  lakes,  should  the  exigencies  of  our  foreign 
relations  ever  require  this  to  be  done. 

PROGBESS   DUBmO-  THE  TEAB. 

At  the  La  Grange  lock  two  short  return-walls  were  built  sloping  back 
to  the  rear  from  the  land-wall.  The  land  in  the  vicinity  of  the  lock 
site  at  this  point  being  below  the  level  of  the  ordinaiy  high  water,  it  is 
necessary  to  fill  in  behind  the  land- wall  of  the  lock  to  the  extent  of 
about  30,000  cubic  yards,  in  order  to  make  the  space  required  for  the 
service  of  the  lock. 

About  18,000  cubic  yards  of  this  filling  have  been  put  in  place.  A 
neat  and  substantival  keeper's  dwelling  was  built  during  the  year.  The 
timber  for  the  four  lock-gates  was  purchased  and  delivered.  A  con- 
tract was  entered  into  May  31  with  Williams,  White  &  Co.,  Moliue,  III., 
to  deliver  at  the  lock-site  the  iron  and  steel  necessary  for  the  lock- 
gates,  head-bay  valves,  maneuvering  gear,  etc.  At  Kampsville  Lock 
the  contractors  commenced  delivering  and  piling  the  stone  contracted 
for  under  dates  of  November  8,  1884,  and  September  15, 1886,  amount- 
ing in  all  to  2,882  cubic  yards.  Nothing  further  than  paying  the 
amounts  due  on  these  stones  was  done  at  Kampsville  during  the  year. 

In  order  to  finish  this  lock  there  are  3,254  cubic  yards  of  cut  stone 
and  8,000  cubic  yards  of  backing  yet  to  be  contracted  for. 

The  clause  of  the  river  and  harbor  bill  approved  August  5, 1886, 
making  appropriation  for  this  improvement  reads : 

Improving  Illinois  River,  Illinois :  Continain^  improvement,  $112,500,  of  which 
snm  $3,750  may  be  expended  in  dredging  in  the  river  in  front  of  Peoria. 

Inasmuch  as  there  had  been  no  project  from  this  office  submitted  to 
Congress  that  contemplated  any  work  being  done  by  the  United  States 
for  improving  the  Illinois  Biver  in  the  vicinity  of  Peoria,  an  investiga- 
tion was  necessary  in  order  to  ascertain,  from  those  in  whose  interest 
and  through  whose  influence  it  was  supposed  that  the  allotment  of  the 
$3,750  has  been  obtained,  what  object  they  had  in  view  and  in  the  ex- 
ecution of  what  special  plan,  if  any,  they  wished  the  amount  to  be  ex- 
pended. This  investigation  was  made  by  me,  and  a  report  submitted 
December  21,  1886.  From  the  facts  developed  I  was  constrained  to 
recommend  that  the  discretionary  power  conveyed  by  the  language  of 
the  act  would  be  wisely  exercised  by  withholding  the  authority  to  ex- 
pend any  part  of  the  sum  appropriated  in.  dredging  in  the  Illinois  Biver 
in  front  of  Peoria.  This  recoiLmendation  was  concurred  in  by  the 
Chief  of  Engineers  and  approved  by  the  Secretary  of  War.  No  work, 
therefore,  has  been  done  in  front  of  Peoria. 

Ill  order  to  complete  the  work  projected  for  the  improvement  of  the 
Illinois  Biver  between  Copperas  Creek  and  its  mouth  the  following  is 
yet  to  be  done :  At  the  La  Grange  Lock  about  12,000  cubic  yards  of 
earth  is  to  be  filled  in  behind  the  land- wall;  the  floor  of  the  lockchauj- 
ber  to  be  covered  with  plank  j  the  lower  miter-sill  stones  to  be  set  j  tai^ 
bay  to  be  paved ;  the  bank  of  the  river  above  and  below  the  lock  to  be 
riprapped  j  the  lock-gates,  with  all  maneuvering  gear  and  valves  and 
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bead-bay  valves,  to  be  constracted  and  placed,  and  the  whole  of  the 
dam,  excepting  the  abntmentB,  to  be  bnilt.    i 

The  timber  necessary  to  the  constraction  of  the  lock-gates  and  the 
flooring  of  tbe  lock-chamber  is  on  hand  and  paid  for.  A  contract  has 
been  let  for  the  delivery  of  the  iron  and  steel  work  for  the  lock-gates, 
head  bay  valves,  etc. 

At  tha  Kampsville  Lock  only  the  coffer-dam  necessary  to  its  con- 
stmction  and  the  foundation  of  the  lock  have  been  prepared.  All  the 
other  work,  including  the  construction  oi  the  dam,  is  yet  to  be  done. 
Two  thousand  eight  hundred  and  eighty-two  cubic  yards  of  cut  «tone 
for  this  lock  are  now  at  the  lock-site.  The  balance  is  yet  to  be  con- 
tracted for.  The  amount  of  material  necessary  to  be  dredged  in  order 
to  give  a  7-foot  channel  throughout  this  reach,  in  conjunction  with  the 
dams,  was  originally  estimated  to  be  about  2,200,000  cubic  yards.  But 
little  of  this  dredging  has  been  done. 

The  amount  estimated  to  be  necessary  to  complete  the  work  above 
outlined  is  $587,500.  Were  this  sum  available  for  operations  during 
the  coming  fiscal  year  the  larger  part  of  the  work,  except  the  dredg- 
ing«  could  be  completed  before  its  end. 

The  Government  owns  two  good  dredges,  built  expressly  for  opera- 
tions in  this  part  of  the  river,  but  on  account  of  insufficiency  of  appro- 
priations these  lie  idle  for  at  least  seven  months  in  the  year.  All  this 
time  they  are  deteriorating,  and  when  funds  become  available  and  they 
are  called  into  nse  about  &e  lock-sites  considerable  amounts  must  each 
time  be  expended  to  put  them  in  even  a  reasonable  state  of  repairs. 
The  steamboats,  barges,  and  other  parts  of  the  plant  provided  for  this 
work  are  similarly  situated.  If  the  work  were  pushed  to  completion 
all  this  outfit  would  become  d^vailable  for  some  other  locality,  and  thus 
save  the  Government  the  cost  of  duplication  and  continual  lepairs. 

When  this  work  is  completed  it  will  then  be  practicable  for  the  large 
steamers  belonging  to  the  Upper  and  Lower  Mississippi,  the  Ohio,  and 
Missouri  rivers  to  come  with  their  unbroken  cargoes  to  within  100  miles 
of  Lake  Michigan.  All  this  can  be  brought  about  by  an  expenditure 
on  the  part  of  the  Government  of  less  than  $600,000. 

The  Illinois  River,  from  the  western  terminus  of  the  Illinois  and 
Michigan  Canal  at  La  Salle  to  Copperas  Creek,  about  80  miles  below, 
has  been  improved  by  the  Sta,te  of  Illinois  by  means  of  two  locks  and 
dams  similar  to  those  in  process  of  construction  by  the  United  States 
on  the  river  below.  From  La  Salle  to  Joliet  the  Illinois  and  Des  Plaines 
rivers  have  been  carefully  surveyed,  and  plans  and  estimates  of  cost 
for  their  improvement  to  the  same  navigable  capacity  as  the  river  below 
have  been  made  and  submitted  to  Congress.  The  report  on  this  project 
submitted  by  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  U.  S.  Army, 
may  be  found  in  the  Chief  of  Engineer's  Report  for  1884,  page  1958. 
The  estimated  cost  of  improving  this  reach  of  the  river  is  $3,433,562. 
The  distance  is  64  miles  and  the  fall  100  feet. 

Congress  has  now  before  it  the  engineering  data  showing  the  feasi- 
bility and  cost  of  a  water  communication  between  the  Slississippi 
River  and  a  point  30  miles  di»tant  from  navigable  water  leading  into 
Lake  Michigan  sufficiently  commodious  for  the  commercial  and  military 
exigencies  of  the  country,  and  from  this  point  to  the  lake  perfectly 
practical  routes  over  which  the  lino  can  be  constructed  are  known  to 
exist.  It  only  remains  lor  Congress  to  provide  the  means  for  making 
the  necessary  surveys  and  estimates  of  cost  for  continuing  this  work 
from  Joliet  to  Lake  Michigan,  when  it  will  have  the  engineering  feat- 
ures of  the  whole  subject  before  it  in  a  shape  necessary  for  intelli- 
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geut  legislation.  I  estimate  tbat  about  $10,000  will  be  sufficient  to 
defray  the  expenses  of  the  necessary  surveys  and  examinations  and 
preparation  of  the  plans  and  estimates  of  costs  of  the  work. 

The  United  States  and  the  State  of  Illinois  have  long  been  committed 
to  the  project  of  opening  a  water  communication  between  the  Missis- 
sippi Biver  and  the  northern  lakes  of  capacity  sufficient  for  the  wants 
of  commerce  and  for  the  exigencies  of  our  national  defense,  should  these 
ever  arise.  The  amount  expended  by  the  United  States  to  the  end 
of  the  present  fiscal  year  in  carrying  out  this  project  is  $680,633.42, 
exclusive  of  $62,359.80  expended  on  the  foundation  of  the  Copperas 
Creek  Lock,  which  was  afterwards  turned  over  to  the  State.  The  cost 
of  the  locks  and  dams  built  by  the  State  of  Illinois  at  Copperas  Creek 
and  Henry  was  $747,747. 

The  distance  by  this  route  from  the  Gulf  of  Mexico  to  the  southern 
end  of  Lake  Michigan  is  about  1,620  miles.  When  the  projected  im- 
provement of  the  Illinois  River  below  Copperas  Creek,  on  which  we  are 
now  working,  has  been  finished,  more  than  1,520  miles  of  this  distance 
will  be  available  for  the  water  transportation  of  commerce  in  bulk  be- 
tween these  points.  Pushing  this  Improvement  through  to  the  lake, 
the  connecting  line  wUl  be  formed  which  will  join  the  northern  lakes 
with  the  vast  net- work  of  navigable  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico  on  a  scale  to  a  certain  degree  commensurate  with  th& 
importance  of  the  commerce  that  will  be  affected  by  it.  The  mere  fact 
that  such  a  route  is  available  will  serve  as  a  wholesome  regulator  to 
the  rates  that  would  be  exa<;ted  by  other  methods  of  transportation 
were  this  one  not  in  existence.  Besides  the  immense  commercial  ad- 
vantages that  may  be  expected  from  the  completion  of  the  project,  there 
are  military  and  naval  exigencies  that  might  easily  arise  where  it  would 
figure  as  a  prominent  factor  in  the  problem  of  our  national  defenses. 
From  whatever  point  we  look  at  the  subject  there  is  nothing  local  or  sec- 
tional in  it.  It  is  true  that  all  the  work  to  be  done  happens  to  be  in  the 
State  of  Illinois.  The  benefits  to  be  derived  belong  to  the  nation  at  large. 
It  is  fortunate,  too,  that  at  this  time  the  subject  is  unencumbered  by  any 
phase  of  a  political  character.  The  problem  of  connecting  Lake  Mich- 
igan with  the  Mississippi  River  by  a  commodious  water- way,  that  could 
l^  used  for  commercial,  military,  and  naval  purposes,  has  received  at- 
tention from  our  most  thoughtful  statesmen  from  the  day  of  Albert  Gal- 
latin to  the  present. 

The  qestion  of  enlarging  the  Illinois  and  Michigan  Canal  from  Joilet 
to  Chicago,  III.,  to  a  capacity  equal  to  the  low- water  capacity  of  the  im- 
proved Illinois  River  has  been  discussed  at  some  length  by  Gen.  J.  H. 
Wilson  in  a  report  to  the  Chief  of  Engineers,  U.  S.  Army,  published 
as  House  Ex.  Doc.  No.  16,  Fortieth  Congress,  first  session.  Since  the 
date  of  that  report  the  conditions  which  affected  the  problem  in  its  most 
essential  features  have  materially  changed.  Additional  engineering 
data  that  we  are  not  now  in  the  possession  of  have  become  a  matter  of 
absolute  necessity,  and  must  be  collected  and  compiled  before  ail  the 
facts  necessary  to  a  thorough  understanding  of  the  subject  can  be  laid 
before  Congress.  The  Board  of  Engineers  appointed  under  provisions 
of  the  river  and  harbor  act  approv^  August  5, 1886,  to  examine  and 
report  upon  the  Illinois  and  Michigan  Canal  and  the  proposed  Hen- 
nepin Canal,  says  in  its  report  (House  Ex.  Doc.  No.  7U,  Forty-ninth  Con- 
gress, second  session)  that  "  the  water-way  from  Chicago  to  Grafton,  on 
the  Mississippi  River,  is  a  most  important  one,  and  when  completed 
there  is  little  doubt  that  it  will  richly  pay  for  itself  in  the  reduction  and 
regulation  of  freights."    These  remarks  are  concurred  in  by  the  Chief 
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of  Engineers  in  bis  letter  sabmitting  this  report  to  the  Secretary  of 
War.    In  the  same  report  the  Board  remarks : 

In  view  of  the  possibilities  of  the  case,  it  woald  appear  that  whatever  enlargement 
of  the  canal  is  made  from  Joliet  northward  shonld  not  be  carried  further  than  the 
'*  Sag,"  a  point  whence  the  line  of  the  canal  coald  be  easily  diverted  to  a  more  favor- 
able terminus. 

The  Secretary  of  War;  in  laying  this  matter  before  Oongress,  remarks 
upon  this  point  : 

In  this  connection  another  qaestion  is  suggested  by  the  report  of  the  Board  of  En- 
gineers. At  present  the  canal  has  its  northern  terminus  in  tne  South  Branch  of  the 
Chioaffo  River,  about  5  miles  from  Lake  Michigan.  This  branch  runs  through  the 
central  business  portion  of  Chicago,  and  is  crossed  by  numerous  draw-bridges     At 

S resent  these  bridges  are  a  great  impediment  to  navigation  and  to  the  land  traffic  of 
bicago.  If  this  river  becomes  the  only  outlet  to  the  large  commerce  that  may  fol- 
low the  opening  of  this  new  route  of  transportation  between  the  Mississippi  Rivor 
and  Lake  Michigan,  another  outlet  for  the  canal  will  bo  necessary,  and  economy  and 
convenience  may  demand  auother  channel  to  the  waters  of  Lake  Michigan.  As  to 
the  cost  of  such  a  change,  should  it  be  necessary,  we  have  no  knowledge,  ifo  prelimi- 
nary surveys  of  the  country,  with  a  view  to  the  constructing  of  a  new  rente  to  the 
lake,  having  been  made. 

In  my  report  to  the  Chief  of  Engineers  dated  February  10,  1886,  sup- 
plementary to  that  of  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  on 
the  subject  of  the  Ueunepin  Canal,  published  in  Hoase  Ex.  Doc.  No.  117, 
Forty-ninth  Congress,  first  session,  I  have  the  honor  to  state: 

Before  taking  steps  looking  to  the  enlargement  of  the  Illinois  and  Michigan  Canal, 
in  the  interests  of  commerce,  or  as  a  military  expedient,  the  advisability  is  suggested 
of  ascertaining  whether  or  not  some  roate  can  be  found  from  Joliet  to  Lake  Michi- 
gan at  a  point  where  better  facilittes  can  be  provided  for  handling  the  large  commerce 
of  this  section.  It  is  thought  by  some  that  a  practical  route  exists  between  the  val- 
leys of  the  1)08  Plaines  and  Calnm'et  rivers,  alon^  which  a  canal  such  as  will  accom- 
modate the  largest  vessels  using  the  improved  Illinois  River  can  bo  constructed,  at  a 
cost  less  than  that  estimated  for  the  enlargement  of  the  Illinois  and  Michigan  Canal 
from  Joliet  to  Chicago. 

Before  definitely  locating  that  portion  of  this  route  which  is  to  lie 
between  Joliet  and  Lake  Michigan,  and  which  will  involve  in  its  con- 
struction the  expenditure  of  a  very  considerable  amount  of  money,  every 
possible  route  should  be  examined,  and  every  engineering  phase  of  the 
problem  should  be  considered.  For  these  reasons  I  venture  to  respect-  ^ 
fully  suggest  the  advisability  of  calling  the  attention  of  Congress  to  the  * 
necessity  for  making  available  the  sum  of  $10,000 ;  as  much  thereof  as 
may  be  necessary  to  be  expended  in  examinations  and  surveys  between 
the  southern  end  of  Lake  Michigan  and  the  Des  Plaines  Biver  at  or  near 
Joliet,  111.,  and  on  the  preparation  of  plans  and  estimates  of  cost  of  con- 
structing, along  the  most  practical  route  so  determined,  a  water-way 
having  sufficient  capacity  to  accommodate  the  same  class  of  vessds  and 
commerce  that  the  present  improved  condition  of  the  Illinois  Biver  is 
designed  to  accommodate. 

It  is  proper  for  me  to  invite  attention  in  this  report  to  the  fact  that 
since  the  adjournment  of  the  last  session  of  Congress  the  legislature  of 
the  State  of  Illinois  has  passed  an  act  ceding  to  the  United  States  the 
locks  and  dams  at  Henry  and  Copperas  Creek.  The  following  is  the 
text  of  the  act : 

Section  1.  Be  it  en<icted  by  the  people  of  the  State  of  Illinoiay  represented  in  the  general 
aeeemhlify  That  the  locks  and  dams  in  the  Illinois  River  built  by  the  State  of  Illinois,  and 
all  the  privileges  and  appurtenances  belonging  thereto,  are  hereby  ceded  to  the  United 
States  upon  the  following  express  conditions,  viz :  The  acceptance  of  this  grant  shall 
be  construed  as  an  agreement  on  the  part  of  the  Uniteil  States  to  make  the  necessary 
improvements  (to  be  determined  by  United  States  engineers)  for  a  complete  water-way 
for  steam  navigation  (water  7  feet  deep)  from  the  Mississippi  River  to  Lake  Mlchisan, 
by  way  of  the  Illinois  River,  the  Desplaines 'River,  the  Illinois  and  Michigan  Canal,  or 
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in  part  by  eaoli,  or  otherwise,  as  may  be  deemed  most  practical  hj  said  en^eera.  A 
farther  condition  is,  that  when  said  improvements  shall  be  completed,  the  water-way 
opened  thereby  shall  be.maintained  for  commercial  pnrposes,  to  be  used  by  all  per- 
sons .without  distinction,  subject  to  such  rules  and  regulations  as  Congress  may 
prescribe. 

Ssc.  2.  Whereas  the  subject-matter  of  this  bill  is  now  pending  before  Congress ;  an 
emergency  exists ;  therefore  this  act  shall  take  effect  and  be  in  force  from  and  after 
its  passage. 

Approved  by  the  governor  May  31,  1887. 

ESTIMATE  FOR  THE  FISCAL  YEAR  ENDING-  JDNE  30,  1889. 

The  amount  estimated  for  the  fiscal  year  ending  Jnne  30,  1889,  is 
$400,000,  and  will  be  applied  to  purchasing  materials  and  completing 
the  dam  at  La  Grange  and  the  lock  and  dam  at  Kampsville,  and  dredg- 
ing the  river  in  accordance  with  the  existing  project. 

Money  statement 

Jnlyl,  1886,  amoont  available 14,^60.43 

Amount  appropriated  by  act  approved  August  5, 1886 112, 600. 00 

116,860.43 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 $52,319.26 

July  1,  1887,  outstanding  liabilities 22.805.79 

75,125.05 

July  1,  1887,  amount  available 41,735.38 

(Amount  (estimated)  required  for  completion  of  existing  project 587, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endme  June  30, 1889  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  .river  and 
harbor  acts  of  1866  and  1867. 


Ab8traotofpropo$aU  received  and  opened  May  20, 1887,  farfurniehing  and  delivering  ike 
iron  OMd  eteel  neeeeearyfor  the  lock-gates,  valvee,  eto.,  at  La  Grange  Lock,  on  the  lUi- 
noia  Eiver,  IlHnoie, 


No. 

ISTsmes  and  addreeseB  of  bidden. 

Price  per  pound. 

Steel. 

Wttrnghi 
iron. 

CMt-iion. 

1 

WUllAmfl.  Whlto  ft  Co..  lidUne.  HI 

OmU. 
6.4 
6.87 
6.5 

Omti. 
8.9 
6.45 
0. 

(kntt. 
4.8 

4b  45 

2 

Bnildem'  Iron  FoundTV. ProvioMic*.  "R.  I 

8 

Ylerlinff.  HoDowellftCo..  Chlouro.  Ill 

6. 85 

Abstract  of  contracts  for  Illinois  Biver  in  force  during  the  fiscal  year  ending  June  30, 1887. 


ContractorB. 

ror- 

Date. 

Expiree. 

Remarks. 

fIsiDgfir  ft  Moody 

Stone 

Nov.   8,1884 
Sept  16. 1886 
May  81,1887 

Oct.  81,1885 
Oct.     1,1886 
Aqk.30,1887 

2  Stone  all  oat;  deUTtfy 
5     not  completed. 

do 

WflliMne,  White  ft  Co 

Irons  for  lock- 
gates,  eto. 
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COMMBBCIAL  STATISTICS. 

The  portion  of  the  Illinois  River  that  is  at  present  being  improved  by  the  United 
States  IS  in  the  customs  district  of  Kew  Orleans. 

The  following  statistics  were  taken  from  the  report  of  the  Saint  Louis  Board  of 
Trfccle  for  ItiSB : 

Freight  received  at  Saint  Louis,  Mo. ,  via  Illinois  River tons . .  88, 010 

Freight  shipped  from  Saint  Lonis,  Mo.,  via  Illinois  River do 5, 175 

Boats  arrived  at  Saint  Louis  from  Illinois  River number . .  109 

Boats  departed  from  Saint  Lonis  for  Illinois  River do id06 

It  should  be  borne  in  mind  that  this  exhibit  of  the  amount  of  commerce  at  present 
on  the  river  gives  no  indication  whatever  of  the  amount  that  will  avail  itself  of  this 
route  when  the  whole  project  is  completed,  nor  does  it  in  the  least  give  any  indica- 
tion of  the  importance  of  the  improvement. 


report  upon  the  acquisition  and  improvement  op  the  illi- 
nois and  miohioan  oanal,  and  the  construction  of  the 
hennepin  canal. 

War  Department, 
Washington  City,  Janimry  10,  18S7. 
The  Secretary  of  War  has  the  honor  to  lay  before  the  Congress  a  re- 
port of  a  Board  of  Engineers,  made  in  accordance  with  a  provision  of 
the  river  and  harbor  act  of  August  6, 1886,  which  is  as  follows,  viz : 

The  Secretary  uf  War  is  authorized  and  directed  to  appoint  a  Board  of  three  engi- 
neers from  the  United  States  Army,  whose  duty  it  shall  be  to  examine  in  all  their 
relations  to  commerce  the  Illinois  and  Michigan  Canal  and  the  proposed  Hennepin 
Canal,  to  consider  their  value  and  all  other  matters  connected  with  their  usefulness 
to  navigation,  and  shall  report  upon  the  acquisition  and  improvement  of  the  Illinois 
and  Michigan  Canal  and  the  construction  of  the  Hennepin  Canal.  The  said  Board 
shall  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before  Congress  at  its 
next  session,  together  with  the  views  of  himself  and  the  Chief  of  Engineers  of  the 
United  States  Army  thereon;  and  $15,000,  or  so  much  thereof  as  may  be  necessary,  is 
hereby  appropriated  for  this  purpose :  Frovidedf  That  nothing  in  this  paragraph  shall 
be  construed  as  committing  the  Government  to  the  said  improvement. 

The  report  of  the  Chief  of  Engineers  thereon  and  other  documents  and 
plans  are  annexed  to  the  report  of  the  Board  of  Engineers.  This  report 
has  for  its  subject  the  general  project  of  providing  a  navigable  water- 
way between  Lake  Michigan  and  the  Mississippi  River.  The  project 
can  be  readily  understood  by  dividing  the  distance  between  Chicago  and 
the  Mississippi  into  three  several  sections  and  considering  each  sepa- 
rately :  (1)  Prom  Chicago,  by  the  Illinois  and  Michigan  Canal,  to  La 
Salle;  (2)  from  La  SaUe,  by  the  Illinois  Kiver,  to  Hennepin,  and  thence 
to  the  Mississippi  River;  and  (3)  from  Hennepin,  by  the  proposed  Hen- 
nepin Canal,  to  points  on  the  Mississippi  River  at  or  above  Rock  Isl- 
and. 

(1)  The  State  of  Illinois,  by  an  act  passed  in  1882,  ceded  to  the  United 
States  the  Illinois  and  Michigan  Canal,  its  right  of  way,  and  all  lands 
and  appurtenances  belonging  thereto,  for  canal  purposes,  and  for  the 
purpose  of  making  and  maintaining  an  enlarged  canal  and  water-way 
trom  Lake  Michigan  to  the  Illinois  and  Mississippi  rivers.  The  same 
to  be  accepted  by  the  United  States  "  upon  the  express  condition  that 
the  canal  shall  be  enlarged  in  such  manner  as  Congress  shall  determine, 
and  be  maintained  as  a  national  water-way  for  commercial  purposes." 

The  United  States,  upon  accepting  this  act,  would  be  bound  to  enlarge 
and  maintain  the  canal  as  a  national  water-way  for  commercial  pur- 
poses.   The  report  of  the  Board  of  Engineers  shows  that  to  enlarge  the 
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canal  between  Joliet  and  La  Salle,  and  provide  for  an  increased  navi- 
gation, equal  to  that  contemplated  by  the  improvements  in  progress  on 
the  Illinois  Eiver,  between  La  Salle  and  its  junction  with  the  Missis- 
sippi,  would  require  an  expenditure  of  money  greater  than  the  cost  of 
improving  the  river  itself  between  Joliet  and  La  Salle.  If  such  is  the 
case,  the  river  route  should  be  improved  as  recommended.  The  State  of 
Illinois,  however,  before  acceptance  by  the  United  States,  should  release 
the  United  States  from  the  condition  imposed  by  the  act  to  enlarge  and 
maintain  the  canal  as  it  now  exists,  as  a  more  suitable  and  cheaper 
water-way  can  be  otherwise  obtained. 

In  this  connection  another  question  is  suggested  by  the  report  of  the 
Board  of  Engineers.  At  present  the  canal  has  its  eastern  tertuinas 
in  the  south  branch  of  the  Chicago  River,  about  5  miles  from  Lake 
Michigan.  This  branch  runs  through  the  central  business  portion  of 
Ghicago,  and  is  crossed  by  numerous  draw- bridges.  At  present  these 
bridges  are  a  great  impediment  to  navigation  and  to  the  land  traffic  of 
Ghicago.  If  this  river  becomes  the  only  outlet  to  the  large  commerce 
that  may  follow  the  opening  of  this  new  route  of  transportation  between 
the  Mississippi  Eiver  and  Lake  Michigan,  another  outlet  for  rhe  canal 
will  be  necessary,  and  economy  and  convenience  may  deioand  another 
channel  to  the  waters  of  Lake  Michigan.  As  to  the  cost  of  such  a 
change,  should  it  become  necessary,  we  have  no  knowledge,  no  prelim- 
inary surveys  of  the  country  with  a  view  to  the  constructing  of  a  new 
route  to  the  lake  having  been  made. 

The  conclusion,  therefore,  would  seem  to  be  clear  that  the  United 
States  should  not  be  bound  to  enlarge  the  existing  canal  between  La 
Salle  and  Joliet  if  the  improvement  of  the  Illinois  Kiver  between  those 
places  will  furnish  a  cheaper  mode  of  communication,  nor  to  maintain 
any  portion  of  the  canal  the  abandonment  of  which  may  become  neces- 
sary or  desirable  in  the  future.  In  that  event,  the  United  States  should 
have  full  liberty  to  change  the  route. 

(2)  Between  La  Salle  and  Hennepin  the  Illinois  Kiver  supplies  a  sat- 
isfactory water-way.  From  Hennepin  to  the  junction  of  the  Illinois 
with  the  Mississippi,  locks  and  dams  are  now  in  progress  of  construc- 
tion to  render  it  navigable.  A  portion  of  these  have  been  built,  and 
are  now  building,  by  the  United  States.  But  the  improvements  at 
Henry  and  Copperas  Creek  were  made  by  the  State  of  Illinois,  which 
now  exercises  control  and  collects  tolls  on  the  commerce  passing  over 
this  portion  of  the  river.  I  agree  with  the  Board  of  Engineers  that  a 
complete  transfer  of  these  improvements  by  the  State  of  Illinois  should 
accompany  the  cession  of  the  canal.  The  United  States  should  control 
the  entire  river,  and  all  the  improvements,  rights,  and  privileges  con- 
nected therewith ;  and  the  obligations  to  be  assumed  by  the  Govern- 
ment should  be  clearly  defined  before  an  acceptance  can  be  considered 
advisable. 

(3)  From  the  great  bend  of  the  Illinois,  where  it  turns  in  a  southerly 
direction,  the  second  artificial  line  of  water  communication  has  been 
projected.  This  lino,  which  run^  in  a  general  westerly  direction ''  from 
a  point  on  the  Illinois  River  at  or  near  the  town  of  Hennepin  by  the 
most  practicable  route  to  the  Mississippi  Kiver  at  or  above  the  city  of 
Rock  Island,''  is  known  as  the  Hennepin  Canal,  surveys  for  which  were 
authorized  by  .act  of  Cougi'ess  of  August  2, 1882. 

The  proposed  canal  runs  fi'om  Hennepin  westerly  about  25  miles  to 
the  summit  level  between  the  two  rivers.  From  this  point  three  diverg- 
ing lines  have  been  surveyed  and  considered  by  the  engineers,  which 
strike  the  Mississippi  River  near  Rock  Island,  Watertown,  and  Albany, 
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respectively.  Watertown  is  7  miles  and  Albany  28  miles  above  Hock 
Island.  The  route  terminating:  at  Albany  is  known  as  the  Marais 
d'Osier  route.  Reports  of  these  surveys  and  estimates  of  cost  are  ap- 
pended to  the  report.. 

Upon  examination  of  the  report  of  the  Board  it  is  evident  that  a  com- 
mercial benefit  to  the  country  would  result  from  the  completion  of  these 
navigable  water-ways  between  Lake  Michigan  and  the  Mississippi 
River.  While  that  great  river  may  be  reached  by  the  Illinois  and 
Michigan  Canal  and  the  Illinois  River,  the  mouth  cf  the  latter  is  so  far 
south  that  those  water-ways  do  not  afford  sufiBcient  or  convenient  com- 
munication with  the  Upper  Mississippi.  The  report  of  the  engineers 
shows  clearly  that  the  construction  of  the  Hennepin  Canal  is  feasible, 
and  that  i^s  benefits  to  commerce  would  be  great.  Whether  they  would 
be  so  great  as  to  justify  the  cost  is  a  matter  for  Congress  to  decide,  and 
to  assist  this  decision  the  statistics  of  commerce  in  the  Northwest  and 
the  estimates  for  the  construction  of  the  canal  are  herewith  presented. 

The  question  of  its  western  terminus  is  discussed  in  the  report  and 
all  sides  are  fully  presented  in  the  accompanying  papers.  Of  the  three 
routes  proposed  the  Board  favors  the  Marais  d'Osier  route,  terminating 
at  Albany.  General  Newton,  while  holding  the  oflBce  of  Chief  of  En- 
gineers, declared  himself  in  favor  of  the  Rock  Island  route ;  and  there 
are  advocates  of  the  third,  or  Watertown  route. 

Although  from  the  report  of  the  Board  it  would  appear  that  the 
Marais  d'Osier  route,  regarded  as  an  engineering  question  alone,  is 
preferable,  yet  in  view  of  the  existing  routes  of  travel  and  transporta- 
tion, and  from  military  considerations,  I  am  inclined  to  coincide  with 
the  opinion  of  General  Newton  in  favor  of  the  I^ock  Island  route. 

William  C.  Endicott, 
Secretary  of  War, 

The  Speaker  of  the  House  op  Representatives. 


Office  of  the  Chief  of  Engineers, 
United  States  Army, 
Washington,  D.  a,  December  3, 1886. 

Sir  :  I  have  the  honor  to  submit  herewith  a  copy  of  the  report  of 
the  Board  of  Engineer  officers  constituted  in  compliance  with  the  re- 
quirements of  the  river  and  harbor  act  of  August  5,  1886,  to  c^xamine, 
in  all  their  relations  to  commerce,  the  Illinois  and  Michigan  Canal  and 
the  proposed  Hennepin  Canal ;  to  consider  their  value  and  all  other 
matters  connected  with  their  usefulness  to  navigation,  and  to  re])ort 
upon  the  acquisition  and  improvement  of  the  Illinois  and  Michigan 
Canal  and  the  construction  of  the  Hennepin  Canal. 

In  submitting  this  report  for  your  consideration  I  beg  leave  to  state, 
in  further  compliance  with  the  requirements  of  the  above  act,  that  1 
concur  in  the  opinions  of  the  Board  regarding  the  utility  and  impor- 
tance to  navigation  and  commerce  of  a*  water-way  from  Chicago  to 
Grafton  at  the  mouth  of  the  Illinois  River,  but  would  call  attention  to 
the  act  of  the  State  of  Illinois  of  April  28,  1882,  offering  to  cede  the 
Illinois  and  Michigan  Canal  from  La  Salle  to  Chicigo  as  being  silent 
concerning  the  locks  and  dams  at  Henry  and  at  Copperas  Creek,  con- 
structed for  the  improvement  of  the  navigation  of  Illinois  Kiver,  the  re- 
tention of  which  by  the  State  would  deprive  the  United  States  of  the 
control  of  88  miles  of  river  where  tolls  are  charged  by  the  State.  With 
reference  to  the  conditions  in  this  act  of  cession  regarding  the  enlarge- 
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ment  of  the  canal,  I  would  remark  that  the  locks  and  dams  that  have 
been,  and  are  to  be,  built  by  the  United  States  below  La  Salle  have 
been  projected  with  a  view  to  a  steam-boat  navigation  of  the  first  class, 
and  the  project  looks  to  a  coctinaation  of  navigation  upon  the  same 
scale  between  La  Salle  and  Joliet,  and  since  the  cost  of  an  enlargement 
of  the  canal  between  these  points  would,  it  appears,  be  greater  than  that 
of  the  improvement  of  the  river  itself,  a  river  route  between  those  points 
should  be  adopted. 

I  also  concur  in  the  opinions  of  the  Board  respecting  the  value  and 
usefulness  to  navigation  and  commerce  of  a  water-route  from  Chicago 
to  the  Missi88ipi)i  such  as  the  proposed  Hennepin  Canal,  but  I  cannot 
fully  concur  in  their  views  as  to  its  proper  terminus  on  the  Mississippi. 

Although  the  Marais  d'Osier  route,  with  a  terminus  near  Albany, 
forms  the  cheapest  and  shortest  line,  and  involves  less  lockage,  it  is  by 
no  means  clear,  in  the  present  condition  of  the  commercial  relations  ex- 
isting on  the  two  sides  of  the  river,  that  it  would  be  the  preferable  route. 
Very  respectfully,  your.obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War, 


REPORT  OF  BOARD  OF  ENGINEERS  APPOINTED  UNDER  PROVISIONS 
OF  THE  RIVER  AND  HARBOR  ACT  APPROVED  AUGUST  5,  1886,  TO 
EXAMINE  AND  REPORT  UPON  THE  ILLINOIS  AND  MICHIGAN  CANAL 
AND   THE  PROPOSED  HENNEPIN  CANAL. 

Sir:  The  river  and  harbor  act  of  August  5, 1886,  contained  the  fol- 
lowing clause,  viz :  -  ' 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board  of  three  engi- 
neers from  the  United  States  Army,  whose  duty  it  shall  be  to  examine,  in  all  their  re- 
lations to  commerce,  the  Illinois  and  Michigan  Canal  and  the  proposed  Hennepin 
Canal,  to  consider  their  value  and  all  other  matters  connected  with  their  asefnlness 
to  navigation)  and  shall  report  upon  the  acquisition  and  improvement  of  the  Illinois 
and  Michigan  Canal  and  the  construction  of  the  Hennepin  Canal.  The  said  Board 
shall  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before  Congress  at  its 
next  session,  together  with  the  views  of  himself  and  the  Chief  of  Engineers  of  the 
United  States  Army  thereon ;  and  |15,000,  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated  for  this  purpose:  Provided^  That  nothing  in  this  paragraph 
shall  bo  construed  as  committing  the  Government  to  the  said  improvement. 

The  Board  of  Engineers  constituted  under  the  above  law  has  the 
honor  to  submit  the  following  report,  viz: 

At  an  early  date  in  the  history  of  Illinois  the  connection  of  Lake  Mich- 
igan with  the  Mississippi  was  considered,  and  in  1822  and  1827  grants 
of  land  were  made  by  the  United  States  to  Illinois  to  aid  in  the  con- 
struction of  such  a  water-way^.     (See  Appendix  No,  1.) 

Under  this  grant  the  State  *of  Illinois  completed  a  canal  (with  locks 
110  feet  by  18  by  6  feet)  reaching  from  Chicago  to  La  Salle,  on  the  Illi- 
nois Eiver,  a  distance  of  97  mile«,  the  general  direction  of  the  canal 
being  southwest.  From  La  Salle  to  the  mouth  of  the  Illinois  River  at 
Grafton  is  223  miles,  and  this  part  of  the  river  has  a  system  of  locks 
and  dams  now  carried  well  toward  completion,  which  will  give  7  feet  of 
water  at  the  lowest  stages.  Two  of  these  locks  and  dams,  at  Henry  and 
Copperas  creeks,  have  been  built  in  whole  or  in  part  by  the  State  of 
Illinois,  which  manages  them  and  charged  tolls  for  their  use.    The  others 
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are  being  bailtby  the  United  States.  Wben  they  are  completed  they 
will  famish  a  large  water-way  from  the  Mississippi,  at  Grafton,  lU.,  to 
La  Salle. 

The  State  of  Illinois  offers  to  cede  the.  Illinois  and  Michigan  Canal 
from  La  Salle  to  Chicago  to  the  United  Stifttes,  on  the  condition  that  the 
United  States  shall  enlarge  and  maintain  it. 

The  United  States  has  not  accepted  the  offer,  and  were  she  to  do  so 
it  would  place  the  two  ends  of  the  water-way  from  Chicago  to  Grafton 
in  the  possession  of  the  United  States,  while  Illinois  would  control  the 
dams  and  locks  now  in  her  possession  at  Henry  and  Copperas  creeks, 
where  tolls  are  charged.  If  the  United  States  is  to  assnme  any  new 
responsibilities,  she  should  have  control  of  the  whole  water- way,  and 
notmerely  of  its  two  end.  The  enlargement  of  the  Illinois  and  Michigan 
Canal  with  locks  of  the  size  proposed  for  the  Hennepin  Canal  is  desired 
by  those  interested  in  the  Hennepin  Canal.  An  enlargement  to  a  very 
much  greater  t^ize  might  enable  the  city  of  Chicago  to  send  a  much  largeV 
amount  of  sewage  into  the  Chicago  end  of  the  canal  than  is  now  pumped 
into  it,  and  would  give  a  great  water-power  at  Lockport,  where  the  canal 
falls  to  a  level  much  .below  that  of  Lake  ]^ichigan. 

The  water-way  from  Chicago  to  Grafton,  on  the  Mississippi  Eiver,  is 
a  most  important  one,  and  when  completed  there  is  little  doubt  that  it 
will  richly  pay  for  itself  in  the  reduction  and  regulation  of  freights. 

But  it  does  not  give  a  direct  water  route  from  Lake  Michigan  to 
points  on  the  Mississippi  above  Keokuk,  a  route  that  has  long  been  de- 
sired. Hence,  at  an  early  date  it  was  proposed  to  connect  the  bend  in 
Illinois  Biver  near  Hennepin,  about  15  miles  below  La  Salle,  where ' 
the  Illinois  and  Michigan  Canal  terminates,  with  a  point  on  the  Missis- 
sippi Biver  at  or  above  Bock  Island,  by  means  of  a  canal.  Such  a  canal, 
called  the  Hennepin  Canal,  is  feasible  at  a  reasonable  cost,  and  need 
not  exceed  64  miles  in  length,  while  the  distance  from  Hennepin  down 
the  Illinois  Biver  to  Graftop,  and  then  up  the  Mississippi  Biver  to  Bock 
Island,  is.  about  486  miles.  The  saving  in  distance  by  water  via  a  Hen- 
nepin Canal  between  Chicagojuidi)oints  on  the  Mississippi  above  Bock 
Island  is  thus  seen  to  be  over  fOO  miles.  This  general  statement  of  the 
situation  having  been  given,  it  remains  to  consider  that  one  of  the  two 
routes  on  which  the  Board  has  been  directed  to  report,  namely,  the 
route  from  Chicago  via  the  Illinois  and  Michigan  Canal  and  Illinois 
Biver  to  Hennepin,  and  thence  via  the  proposed  Hennepin  Canal  to  the 
Mississippi  Biver  at  or  above  Bock  Island. 

The  law  under  which  the  Board  is  acting  requires  it  to  "examine,  in 
all  their  relations  to  commerce,  the  Illinois  and  Michigan  Canal  and 
the  proposed  Hennepin  Canal,  to  consider  their  value  and  all  other  mat- 
ters connected  with  their  usefulness  to  navigation.'' 

Their  principal  relation  to  commerce  is  as  freight  carriers  and  freight- 
rate  regulators,  and  their  usefulness  to  commerce  will  depend  on  the 
rates  at  which  freight  can  be  carried  on  them.  The  general  considera- 
tion of  these  questions  does  not  depend  on  the  details  of  location  and 
construction,  and  hence  they  may  fitly  be  considered  before  the  detailed 
aiscussion  of  the  two  canals  is  taken  up. 

Few  things  are  more  remarkable  than  the  great  reduction  in  the  cost 
of  transportation  which  has  taken  place  in  the  last  few  years  between 
Chicago  and  New  York. 

The  following  table,  for  which  the  Board  is  indebted  to  Mr.  Whitney, 
Acting  Chief  of  Bureau  of  Statistics,  shows  that  freight  rates  by  water 
between  thes^e  cities  have  been  reduced  in  18^  to  about  one-fifth  their 
amounts  in  1868,  and  all  rail  freights  to  about  one-third. 
8872  ENCf  87 ^134 
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Table  1. — Average  freight  charges  per  bushel  for  the  transpartatton  of  wheat  from  Chicago 
to  New  York  during  the  years  1868  to  1885,  inclusive, 

[From  the  Annual  Reports  ou  Foreign  Commeroe,  1883, 1884, 1885.] 


Calendar  years. 


1868 
1860 
1870 
1871 
1872 
1873 
1874 
iH75 
1876 


Average  rates  per     | 

bushel. 

By  lake 
and 

canaL* 

By  lake 
and 
rail. 

By  all 
rail 

CenU. 

Oentt. 

OentM, 

25.3 

29.0 

42.6 

24.1 

25.0 

}«.l 

17.5 

22.0 

83.3 

.21.6 

25.0 

31.0 

26.6 

28.0 

83.5 

10.2 

20.9 

33.2 

14.2 

16.9 

28.7 

11.4 

14.6 

24.1 

9.7 

11.8 

16.5 

t 

Calendar  years. 


1877 
1878. 
1879 
1880. 
1881. 
1882. 
1883. 
1884 
1885. 


Average  rates  per 
bashel. 


By  lake 
and 


CetUa. 
7.5 
10.1 
33.0 
13.2 
8.6 
8.7 
&40 
6.50 
4.55 


^L"'  ^yj^ 


raiL 


rail 


Centf. 

Cmti. 

15.8 

20.3 

11.4 

17.7 

13w3 

17.3 

15.7 

ia7 

10.4 

14  4 

10.9 

14.6 

11.5 

1(15 

9.9 

13.2 

9.00 

14.0 

*  Including  Baffalo  transfer  charges  and  toUs. 

The  table  also  shows  that  the  rates  by  water  have  been  in  each  year 
from  25  to  50  per  cent,  less  than  by  all  rail,  and  indicates  snfBciently 
how  powerful  a  regulator  of  railroad  freights  from  Chicago  to  New  York 
the  water-way  between  those  cities  has  been.  The  estimate  that  rail- 
roads have  of  such  water-ways  and  of  their  value  is  seen  when  a  system 
like  that  of  the  Vanderbilts,  reaching  from  New  York  to  Chicago,  puts 
steamers  ou  the  lakes  as  rivals  to  its  own  roads. 

Definite  ideas  as  to  cost  of  transportation  may  be  obtained  from  the 
following  data,  derived  from  Poor's  Railroad  Manual  for  1886,  viz : 

Table  2. — New  York  Central  and  Hudson  Biver  Bailroad. 


Year. 

Through 

froight 

east. 

Th^agh 

freight 

west. 

Total  way 
freight. 

Earnings 

per 
toD-mile. 

Kxpenaes 

oertoo- 

mUe. 

1880 

Torn. 
2, 077, 620 
2, 056,  &8i 
1, 623, 907 
1,452,159 
1, 182,  P88 
1.146.687 

Tont. 
3  J7, 453 
436, 497 
582,800 
361,161 
312,078 
297, 210 

Ton*. 
8, 097,  COO 
9, 098, 000 
».  223, 000 
9, 079.  000 
8. 717, 000 
9, 087, 000 

CenU. 
0  879 
0.783 
0.738 
0.910 
0.830 
0.680 

0.511 

1881   

0.563 

1882 

0.601 

1883 

0.660 

If-Sl 

0.620 

1885 

0.^ 

Table  3. — Lake  Shore  and  Michigan  Southern  Railroad. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 


Freight 

forwarded 

from 

Chicago. 


Tont. 
1,081,000 
1,184,000 
900.000 
904,000 
812,  COO 
029,000 


Not  rate 

per 
ton-mile. 


CenU. 
0.75 
0.63 
0.63 
0.73 
0.65 
0.55 


Co0t 
per  ton- 
mile- 


Ctntt. 
0.43 
0.41 
0.41 
0.45 
0.43 
0.40 
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Table  4. — Michigan  Central  Railroad. 
[Arerage  nte  per  ton-mile.] 


Year. 

CenU. 

1                             Tear. 

Cento. 

18gO 

0.84 
0.72 
0.77 

1883 

1884 

1885 

0.83 

1881 

0.85 

1882 

0.56 

The  three  railroads  just  cited  have  their  rates  regalated  daring  the 
summer,  at  least  in  part,  by  the  rates  on  a  water-way  connecting  the 
two  ends  of  the  roa<ls,  and,  as  stated  by  Mr.  Albert  Fink,  the  regulation 
as  regards  grain  extends  to  the  winter  season,  since  if  railroad  rates 
were  increased  too  much  daring  the  winter  the  grain  would  be  stored  to 
await  the  fall  of  rates  at  or  before  the  opening  of  navigation.  It  should 
be  remembered  that  rates  per  ton-mile  in  the  preceding  table  are  the 
average  rates  for  all  the  freight  moved,  and  as  local  freights  between 
non-  competing  points  is  charged  habitually  at  a  higher  rate  than  through 
freight,  the  through  ra^es  must  have  been  considerably  less  than  the 
average  rates  given  in  the  preceding  tables.  Thus,  according  to  the  re- 
port of  the  State  engineer  of  New  York  for  1883,  through  freight  rates 
on  the  New  York  Central  and  Hudson  River  Railroad  for  fourth-class 
freight  in  1882  were  0.5G  cent  per  ton-mile,  while  for  way  freight  the  rate 
was  0.87  cent. 

An  examination  of  the  preceding  tables  for  three  great  roads  shows 
that  in  six  years,  from  1880  to  1885,  the  rates  charged  varied  between 
0.91  and  0.55  cent  per  ton-mile,  while  for  these  years  the  cost  to  the  Lake 
Shore  road  varied  between  0.40  and  0.45  cent  per  ton  mile,  the  charges 
varying  between  0.75  and  0.55  cent  per  ton-mile. 

Mr.  Albert  Fink  stated  (report  Senate  Select  Committee  on  Interstate 
Commerce,  Forty-ninth  Congress,  first  session,  1886) : 

The  averaj^e  cost  on  the  roads  hetween  here  (New  York)  and  Chicago,  which  are 
operated  the  clieapest,  is  about  24  cents  per  100  pounds,  which  includes  general  ex- 
penses, but  does  not  allow  anything  for  interest.  *  *  *  I  do  not  think  grain  can 
bo  hauled  for  much  less  than  about  20  cents,  including  gen^^ral  expenses ;  and  the 
mere  cost  of  movement  can  not  be  less  than  15  cents.  The  cost  of  returning  empty 
cars  must  be  charged  to  this  service,  and  the  lowest  actual  cost  is  not  reimbursed  by 
a  charge  of  1*2  cents  per  100  pound;^. 

Taking  the  distance  from  New  York  to  Chicago  as  912  miles,  a  rate 
of  10  cents  per  100  pounds,  is  0.245  cent  per  ton-mile ;  12  cents  is  0.294 
cent  per  ton  mile  j  15  cents  is  0.37  cent  per  ton-mile ;  20  cents  is  0.49 
cent  per  ton-mile,  and  24  cents  is  0.58  cent  per  ton-mile. 

The  statement  of  Mr.  Fink,  who  is  a  high  authority  on  these  subjects, 
are  for  averages  for  railroads  between  New  York  and  Chicago.  The 
Lake  Shore  Railroad  expenses  are  lower  than  20  cents  for  100  pounds  ; 
this  must  be  due  to  its  gentle  grades,  superior  facilities,  and  cheap  coal. 
The  statement  of  Mr.  Fink,  as  well  as  the  rates  of  the  roads  above 
quoted,  strongly  influenced  by  competing  water-ways,  and  in  the  later 
years  by  railroad  wars,  show  that  average  railroads  can  not  transport 
freight  in  large  quantities,  and  for  a  long  time,  at  less  than  0.6  cent  per 
ton-mile ;  or  in  exceptionally  favorable  cases  at  about  0.4  cent  per  ton- 
mile;  these  prices  not  including  interest  on  bonds  or  dividends  on 
stock.    Mr.  Fink,  in  the  testimony  already  quoted  from,  says : 

It  may  be  estimated  that  nx>on  an  average  of  $1  earned  by  all  the  railroads  in  the 
United  states  for  a  certain  service  40  cents  are  required  to  pay  4i  per  cent,  interest  on 
bonds  and  stock ;  35  oents  to  pay  the  mere  movement  expenses  aboye  referred  to ; 
and.  say,  25  cents  to  pay  for  the  maintenance  of  the  roadway  and  the  general  expenses 
of  tne  organization. 
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The  average  freight  charges  on  New  York  Central,  Michigan  Central, 
and  Lake  Shore  railroads  between  1880  and  1885,  inclusive,  varied  be- 
tween 0.80  and  0.65  cent  per  ton-mile.  Taking  40  per  cent  of  this  for  in- 
ter^t  there  is  left  but  about  0.40  cent  per  ton-mile  out  of  which  future 
reductions  in  freight  rates  must  come. 

Much  reduction  in  this  does  not  seem  possible.  Nor  does  it  seem  pos- 
sible that  under  the  most  favorable  circumstances  railroads  can  profit- 
ably convey  large  amounts  of  freight  at  less  than  0.40  cent  per  ton- 
mile,  while  for  most  roads  this  figure  would  rise  to  0.5  or  0.6  cent. 

Let  us  compare  this  rate  with  that  at  which  grain  can  be  carried  ou 
canal-boats,  on  sail-vessels,  and  on  steam-boats.  The  report  of  the 
Chicago  Board  of  Trade  for  1885  gives  the  freight  rates  on  wheat  by 
sail  and  by  steam  vessels  from  Chicago 'to  Buffalo  during  1885,  as  fol- 
lows: 

Table  6.— Grain  freights  hy  lake  and  Erie  Canal. 

(The  followiojc  were  tfae  oarrenlwates  of  freight  on  wheat:  and  corn  from  Chicago  to  Buffiklo.Oawejco 
or  Kingston  (sail),  and  to  Montreal  (ateam) ;  also  to  New  York  bj  lake  and  £rie  Canal,  for  eacli  week 
daring  the  season  of  navigation,  1885.J 


Wheat  per  bnahel. 


Week  ended-^ 


ApriU.... 

April  11... 

April  18... 

April  25... 

May2..... 

MayO 

May  16.... 

May23.... 
.May  30..., 

Jane  6 

Jane  13... 

Jnne  20.. 

June  27.. 

July4 

Jalyll... 

JalylS... 

July  23... 
I  August  1. 


Cenia. 


H 
2 

2i 
2i 
2i 
1ft  to  2 


]§ 


i"to'ii 


a  o 
64 


Oenta. 


6i 


4)  B  tf 


Genu. 


3il 


Wheat  per  bashel. 


Week  ended— 


Augusts 

August  15 

August  22 

August29 

September  5... 
September  12., 
September  10., 
September  26.. 

Octobers 

October  10 

October  17 

October  ,24 

October  31  .... 
November?.... 
November  14... 
November  21... 

Average. 


o 


Centt. 


2.0 


P. 

■gSiS 


Ctntt. 


I 


4.6 


p 


at 


Centt. 


4i 

'ai'to^i 


H 


4.6 


From  this  table  it  is  seen  that  between  April  18  and  September  12, 
1885,  eleven  rates  are  given  bet  ween  Chicago  and  Buffalo  by  saiJ,  whose 
average  is  2  cents  per  bushel,  the  least  rate  being  1  cent.  Galling  the 
distance  from  Chicago  to  Buffalo  by  water  900  miles,  2  cents  per  bushel 
is  at  the  rate  of  0.08  cent  per  ton-mile. 

Between  May  9  and  November  5, 1885,  the  average  freight  by  steam 
vessels  was  2.5  cents  per  bushel,  or  0.1  cent  per  ton-mile.  Table  5  gives 
also  through  rates  from  Chicago  to  New  York,  which  are  considerably 
lower  than  the  partial  rates  just  quoted,  ranging  from  3J  to  SJ  cents 
per  bushel,  and  which  average  4.6  cents. 

If  1.6  cents  of  this  be  taken  as  the  lake  part,  and  3  cents  as  the  canal 
part,  there  results  0.07  cent  per  ton-mile  on  the  lake,  and  0.22  cent  for 
the  canal  and  river  rate.  These  through  rates  are  considerably  lover 
than  the  sum  of  the  partial  rates  in  the  same  table. 
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Prom  April  25  to  October  24, 1885,  the  average  freight  from  Buffalo  to 
New  York  via  the  E#ie  Canal,  a  distance  of  500  miles,  was  4.5  cents  per 
bushel,  corresponding  to  0.33  cent  per  ton-mile,  the  lowest  rate  being 
3J  cents  per  bushel.  Bat  these  were  local  rates,  and  through  rates 
were  lower. 

Mr.  Sweet,  State  engineer  of  New  York,  states  (Transactions  American 
Society  Civil  Engineers,  February,  1885) :  . 

For  the  past  four  years  the  average  grain  rates  from  Chicago  to  New  York  during 
the  season  of  navigation  have  been  by  rail,  14.9  cents ;  by  lake  to  Buffalo  and  thence 
by  rail  io  New  York,  12.1  cents;  and  by  lake  and  canal  to  New  York,  9.9  cents  per 
bhshel. 

The  large  propellers  of  the  lakes  have,  however,  during  this  period,  found  a  profit 
in  carrying  grain  from  Chicago  to  Buffalo  at  2  cents  a  bushel,  while  the  cost  by  canal 
from  Buff^o  to  New  York,  though  the  distance  is  only  half  as  great,  without  toUs, 
but  including  the  cost  of  transfer,  has  at  the  same  time  been  more  than  4  cents  per 
bushel. 

Prom  the  statement  of  Mr.  Sweet  it  is  seen  that  the  freight  rates  for 
1885  are  lower  than  for  the  average  of  the  preceding  four  years. 

Mr.  J.  D.  Van  Buren,  jr.,  formerly  State  engineer  of  New  York 
(Transactions  American  Society  Civil  Engineers,  March,  1885),  esti- 
mates the  cost  of  transporting  freight  from  Buffalo  to  New  York  via 
Erie  Canal,  when  animal  power  is  used,  at  0.32  cent  per  ton- mile ;  when 
steamer  and  consort  are  used,  at  0.31  cent.  Mr.  E.  P.  North,  in  the 
same  transactions,  gives  the  average  freight  per  ton  from  Buffalo  to 
Albany,  excluding  tolls,  from  1878  to  1881,  as  f  1.17  or  0.33  cent  per 
ton-mile. 

The  following  table,  for  which  the  Board  is  also  indebted  to  Mr.  Whit- 
ney, shows  that  the  water  rates  sank  lower  in  1885  than  in  previous 
years: 

Table  6. — Average  freight  rates  for  the  transportation  of  wheat, 
[Annual  Report  of  Bnreaa  of  Statistics  on  Foreign  CommeToe.J 


Bates  per  bashel.* 


Year. 

Ayerage 
ocean  rate 

from  San 
Francisco 

to  LiTcr- 
pool, 

All  rail  rate  fh>m  Chicago  to  New 
York   and  ocean  steamer  rate 
from  New  York  to  LivcrpooL 

Lake  Erie  Canal  and  Hudson  River 
rate  from  Chicago  to  I«ew  York 
and  ocean  steamer  rate  from  Kew 
York  to  Liverpool. 

Rail  rate. 

Ocean 

steamer 

rate. 

Total. 

Lake,  canal, 
and  Had- 
son  River. 

Ocean 

steamer 

rate. 

Total. 

1878 

Cents. 
30. 2.5 
20.03 
38.67 
46.  L8 
83.89 
25.47 
20.78 

Cents. 
17.7 
17.3 
10.7 
14.4 
14.6 
16  5 
13.2 
14.0 

Cintt. 
15.22 
12.40 
11.76 
&16 
7.76 
0.08 
7.18 
6.11 

Cents. 
32.02 
29.70 
81.46 
2J.56 
22.36 
25.58 
20. 38 
20. 11 

Cents. 

10.1 

13.0 

13.2 

8.0 

8.7 

a4 

6.59 
4.55 

Cents. 
15.22 
12.40 
11.76 
8.10 
7.76 
9.08 
7.18 

an 

•    Cents. 
25.32 

1879 

25. 40 

1880 

18SI 

24.96 
16.76 

1882 

1883 

10.46 
17  48 

1884 

13  77 

18tf5 

10  GO 

1 

*  ConstdeTable  differences  will  bo  observed  between  the  sum  of  theaverage  rail  and  ocean  steamer 
rates  and  the  snm  of  the  average  lake,  Erie  Canal,  and  ocean  steamer  rates  between  Chicago  and  Liver- 
pool, such  differences  ranging  from  4.3  cents  to  6. 5  cents.  This  is  explained  as  follows :  F^t,  the  lake, 
Erie  Canal,  and  Hudson  River  rates  aro  only  for  the  ^pason  of  inland  navigation,  viz :  From  May  v> 
November,  when  the  rail  rates  are  usnally  lowest ;  second,  the  rail  rates  in  the  table  are  schedule  rat ee* 
which  have  from  time  to  time  been  departed  from  during  railroad  wars.  The  exact  average  of  the 
rail  rates  which  have  actually  been  charged  can  not.  therefore,  be  stated.  On  the  other  hand,  the  la^ 
Erie  Canal,  and  Hadson  River  rates  are  subject  to  a  small  addition  for  marine  insurance,  amounting  t» 
about  i  cent. 
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The  State  Engineer  of  New  York  (Interstate  Commerce  Seport,  page 
172)  gives  0.27  cent  per  ton-mile  as  the  average  rate  of  canal  freights 
in  1884. 

The  following  table,  derived  from  report  of  Senate  Select  Committee 
on  Interstate  Commerce,  page  246,  shows  the  present  relation  of  the 
Erie  Canal  and  the  trank  lines  as  grain  and  flour  carriers  to  New  York 
City  : 

Table  7. 


Tear, 

Total  receipts    of 
grain  and  flonrat 
New  York.  Phil- 
ad'^lpbia,  Beaton. 
Baltimore,   ana 
Montreal. 

m 

1878 

Bushelt. 
293,000,000 
832,000,000 
341,000,000 
267, 000. 000 
211,000,000 
244, 000, 000 
225,000.000 

22 
17 
20 
14 
15 
17 
17 

29 

1870 

81 

1880 

28 

1881 

87 

1882 

88 

1883 

33 

1884 ■. 

34 

From  this  table  it  is  seen  that  for  these  years  the  canal  has  carried 
to  New  York  from  four  to  seven  tenths  as  much  grain  and  flour  as  all 
the  trunk  lines  combined,  and  hence  that  its  rates  must  powerfiuUy  in- 
fluence those  of  the  trunk  lin^s. 

Another  evidence  of  the  influence  of  the  water-way  between  Chicago 
and  New  York  on  freight  rates  may  be  had  by  comparing  average 
freight  rates  per  ton-mile  on  two  great  roads  running  east  from  Chi- 
cago and  in  immediate  competition  with  the  lakes  with  two  great  roads 
running  west  and  northwest  from  Chicago  without  water  competition. 

The  data  are  from  Poor's  Railroad  Manual,  1886,  for  1885. 

Table  8. 


Tear. 

Lnke  Shore 

Bail  road, 
average  rat<C8 
per  ton-mile. 

Michigan 
Central  Rail- 
road, aver- 
age  rates 
per  ton-mile. 

Milwankee 
and  Saint 
Paul    Kail- 
road,  aver- 
age rates  per 
ton-mile. 

Chioago  and 
Northwest- 
emRailzoad, 
average  rates 
perton«mile. 

1881 

Centt. 
0.62 
0.63 
0.73 
0.65 
0.56 

Centt. 

0.72 
0.77 
0.83 
0.65 
0.56 

CenU. 
1.70 
1.48 
1.39 
1.20 
1.28 

Oentg. 

1.47 

1882 '. 

1.48 

1883 

L43 

1884 

LSI 

1885 

L20 

This  table  shows  that  rates  charged  on  the  first  two  roads  running 
out  of  Chicago  for  five  years  past  have  been  about  one-half  those 
charged  on  the  other  two.  A  part  of  this  difference  must  be  due  to  the 
regulating  eflect  of  the  water-way  through  the  lakes. 
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This  effect  again  appears  in  the  following  table  from  the  report  of 
trade  of  Minneapolis,  December  31,  1885 : 

Table  9. — Tari£rak8  per  100  pounds  on  grain  and  flour  from  Chicago  and  Minneapolis  to 
New  York  during  the  year  1885. 


Date. 

Trom 
Chicago. 

From 
Misne- 
apolia. 

Date. 

From 
Chicago. 

From 
Mlnne. 
apolia. 

Jan.l  toMar.  K) 

.25 
.20 
.16 
.15 
.124 
.13 
.15 
.20 
.15 
.20 

'.371 
.3'2{ 
.30 

:S» 

.30 
.35 
.80 
.85 

Aug.  28  to  Sept.  1 

.15 

.12 

.121 

.10 

.12 

.10 

.20 

.25 

.20 

.80 

Mar.  10  to  Apr.  28 

Sept.  1  to  Sept.  a 

.27 

Apr.  28  to  May  1 

Seot.  2  to  Sent.  9 

1l» 

May  1  to  May  16 

Sept  9  to  Sept,  16 

Mayieto  JnneS 

Sept.  16  to  Sept.  18 

.27 

June  5  to  July  1 

Sent.  18  to  Got.  1 

25 

July  1  to  July  13 

Oct.  1  to  Kov.  23 

.85 

Julyl3to  Aug.  14 

Nov.  23  to  Dec.  1 

.40 

Aug.  It  to  Aqs.  17. ..1 

Dec.  1  to  Dec.  31 

.424 

Aug.  17  to  Aug.  28  

The  shortest  distance  by  rail  from  Minneapolis  to  Chicago  is  420  miles, 
and  thence  to  New  York  is  912  miles.  It  is  seen  that  for  abont  half  the 
period  of  navigation  the  tariff  rates  were  as  low  or  lower  from  Chicago 
to  New  York  than  frooi  Minneapolis  to  Chicago..  Itmight  besupposed 
since  Minneapolis  is  bnt  150  miles  from  Dulath,  from  which  point  the 
water  rates  to  New  York  are  about  the  same  as  from  Chicago,  that 
the  Duluth  route  would  act  as  a  regulator  on  rates  to  Chicago.  But 
(testimony  on  interstate  commerce,  page  1250)  rail  rates  to  Duluth  were 
12^  cents  per  100  (June  24,  1885)  for  150  miles,  while  they  were  but  15 
cents  to  Chicago,  420  miles.  Mr.Pillsbury  testified  that  he  thought  the 
Duluth  road  would  make  its  rate  7^  cents,  but  was  compelled  by  the 
other  roads  to  keep  it  up. 

From  the  above  table  it  is  seen  that  September  9  to  16,  1885,  the 
rate  from  Minneapolis  to  New  York  was  25  cents  per  100  pounds.  If 
at  this  time  the  rate  from  Minneapolis  to  Duluth  was  12^  cents,  then  at 
the  tariff  rate  it  cost  as  much  to  carry  a  bushel  of  wheat  from  Minne- 
apolis  to  Duluth  by  rail,  150  miles,  as  to  carry  it  from  Duluth  to  New 
York. 

For  the  last  few  years  the  competition  bet\veen  the  trunk  lines  has 
been  so  fierce  and  prices  have  been  so  low  that  it  is  not  probable  lower 
freight  rates  by  rail  between  Chicago  and  New  York  will  soon  be  seen. 

Summing  up  the  preceding  discussion,  we  may  take  0.50  cent  per  ton 
per  mile  as  about  the  minimum  rate  at  which  grain  in  large  quantities 
can  be  carried  by  rail  at  a  profit  on  the  average  railroad,  and  0.40  cent 
for  the  most  favored  road  ;  about  0.27  cent  as  the  rate  for  the  Erie  Ca- 
nal ;  about  0.08  cent  as  the  rate  at  long  distances  on  the  lakes. 

These  figures  suflaciently  show  that  railroads  can  not  successfully  com- 
pete with  the  water-way  from  Chicago  to  New  York,  nor  with  the  Erie 
Canal,  in  th^  carriage  of  large  freights  of  low  value  per  pound,  except 
in  cases  where  rapid  transit  is  an  important  element.  It  is  often  as- 
serted that  the  railroads  have  destroyed  the  importance  of  the  Erie 
Canal  as  a  grain  carrier.  Table  7,  already  given,  shows  the  incorrect- 
ness of  such  an  idea. 

Having  considered  freight  rates  by  water  and  by  rail  east  from  Chi- 
cago, it  is  now  necessary  to  examine  rates  on  the  Mississippi  Eiver  lines. 
If  the  Hennepin  Canal  were  built,  much  of  the  freight  passing  thwugh 
it  would  also  move  on  the  Mississippi  Eiver,  and  the  rates  at  which 
freight  could  be  carried  on  .that  river  would  largely  influence  the  use  of 


Digitized  by 


Google 


2136  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

the  canal.  Mr.  J.  F.  Barker,  general  freight  agent  of  the  Saint  Louis 
and  Saint  Paul  Packet  Company,  informs  the  Board  (September  30, 
1886),  that  the  rates  on  grain  that  have  prevailed  for  the  last  four 
years  from  Saint  Paul  to  Kock  Island  are  12J  cents  per  hundred,  and 
from  Saint  Paul  to  Saint  Louis,  15  cents.  Mr.  E.  M.  Dickey,  superin- 
.  tendent  of  the  "  Diamond  Jo  Line''  (October  4,  1886),  states : 

Our  averago  rate  from  Saint  Paul  to  Rock  Island  on  this  commodity  (grain)  woald 
be  about  10  cents  per  100  pounds,  and  from  Saint  Paul  to  Saint  Louis  I'Hi  cents  to  15 
cents.     *    *    • 

Average  rate  on  freight  shipped  from  Bock  Island  in  1885  was  15 
cents  per  100  pounds. 

Average  rate  on  freight  shipped  to  Hock  Island  in  1855  was  11  cents 
per  100  pounds. 

In  giving  the  averages  of  freight  rates  to  Bock  Island,  he  adds: 

These  averages  are  of  conrse  on  business  largely  local,  and  in  most  casos  of  coorse 
in  small  lots.  There  has  been  little  through  business  to  or  from  Rock  Island  for 
some  years.  Large  shipments  of  through  freight  would  materially  reduce  this 
average. 

The  rate  of  12J  cents  per  hundred  from  Saint  Paul  to  Saint  Louis,  a 
distance  of  700  miles  by  river,  is  0.40  cent  per  ton-mile  and  15  cents  ia 
0.48  cent. 

From  the  accompanying  letter  from  Maj.  A.  Mackenzie  (Appendix 
No.  2)  it  will  be  seen  that  3.J  feet  of  water  may  be  expected  from  Saint 
Paul  to  Bock  Island  during  the  season  of  navigation,  and  that  G  feet 
may  be  expected  about  one-half  of  that  season.  The  end  now  in  view 
in  improving  the  Dpper  Mississippi  is  to  obtain  6  feet  from  Saint  Paul 
to  Saint  Louis.  Even  as  the  river  now  is,  with  a  depth  almost  always 
exceeding  4  feet,  its  freedom  from  locks  and  its  great  width  allowing 
high  speeds,  there  can  be  no  doubt  if  a  large  amount  of  freight  offered 
itself  for  carriage  that  greater  facilities  in  haudling  would  develop  them- 
aelves  and  that  competition  would  reduce  the  existing  minimum  rate  of 
0.40  cent  to  that  of  the  Erie  Canal,  or  to  about  0.30  cent  per  ton  mile. 

When  the  low- water  depth  of  0  feet  is  obtained  from  Saint  Paul  to  the 
western  terminus  of  Hennepin  Canal,  barges  loaded  with  400  to  600 
tons  could  be  used  in  place  of  the  canal-boats  of  240  tons  on  the  Erie 
Canal. 

The  locks  on  a  canal  fix  the  size  of  the  boats  using  it.  On  the  Erie 
Canal  the  locks  are  110  feet  by  18  feet  by  7  feet.  The  canal-boats  can 
carry  240  tons.  On  the  proposed  Hennepin  Canal  and  the  enlargement  of 
the  Illinois  and  Michigan  Canal,  the  locks  are  to  be  170  feet  by  30  feet  by 
7  feet,  and  to  admit  barges  that  can  be  loaded  to  600  tons.  With  the 
Upper  Mississippi  improved  to  6  feet  depth,  rates  through  it  and  the 
canals  to  Chicago,  without  toll,  should  sink  to  0.20  cent  per  per  ton-mile. 

These  considerations  lead  the  Board  to  the  conclusion  that  if  a  large 
business  should  be  developed,  grain  can  be  carrietl  by  the  canal  from 
the  Mississippi  to  Chicago  at  0.20  to  0.30  cent  per  ton-mile.  The  dis- 
tance by  the  shortest  rail  route  from  Saint  Paul  to  Chicago  is  410  miles. 
The  distance  by  the  proposed  water  route  from  Saint  Paul  to  Chicago 
is  about  530  miles.  At  0,2  cent  per  ton-mile  the  freight  would  be  $1.06 
per  ton,  or  4.7  cents  per  hundred  pounds. 

It  has  already  been  seen  that  in  the  summer  of  1885  rail  rates  on 
grain  from  Saint  Paul  to  Duluth  were  12^^  cents  and  to  Chicago  15  cents 
per  lO'O  pounds.  Hence,  even  if  the  cost  of  transportation  on  a  water- 
way from  Saint  Paul  to  Chicago,  much  larger  than  the  Erie  Canal,  were 
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as  great  as  on  the  Erie  Canal  for  some  years  past,  say  aboat  0.30  cent 
per  ton-mile  and  one*half  greater  than  has  been  taken  above,  this  would 
only  raise  it  to  7  cents  per  100  pounds  from  Saint  Paul  to  Chicago. 
Such  a  rate  wonld  compel  a  large  reduction  in  the  rail  rates  from  Saint 
Paul  to  Duluth  and  Chicago  on  grain.  Grain,  however,  is  not  the  only 
freight  which  can  be  profitably  transported  by  water. 

The  report  of  the  Duluth  Board  of  Trade,  1885,  gives  372,000  tons  of 
coal  as  received  there  by  lake  in  1884,  and  595,000  in  1885,  freight  fates 
from  Buffalo  being  in  some  cases  as  low  as  25  cents  per  ton.  From  the 
report  of  the  Chicago  Board  of  Trade,  1885,  page  158,  it  appears  that 
863,000  tons  of  coal  were  shipped  from  there  by  the  Chicago  and  North- 
western, the  Milwaukee  and  Saint  Paul,  and  the  Chicago,  Burlington 
and  Quiucy  railroads. 

How  much  of  this  coal  goes  west  to  or  beyond  the  Mississippi  is  un- 
known, but  there  is  undoubtedly  a  large  amount. 

The  Chicago,  Milwaukee  and  Saint  Paul  tariff  rate  of  December  1, 
1885,  on  soft  coal  in  car-loads  from  Chicago  to  the  Mississippi  at  Sa- 
vannah, was  $1.75  per  ton.  It  could  be  carried  via  the  proposed  Hen- 
nepin Canal,  if  in  large  quantities,  at  50  cents. 

The  use  of  anthracite  coal  along  the  Mississippi  and  west  of  it  is  re- 
ported to  be  rapidly  increasing.  If  the  freight  on  it  from  Chicago  to 
the  Mississippi  could  be  reduced  by  $1  i)er  ton,  this  increase  would 
doubtless  be  still  more  rapid. 

Any  freight  whose  value  i>er  pound  is  small  and  which  does  not  need 
rapid  transit  would  be  affected  in  the  same  way  as  coal. 

Thus  far  the  water  route  from  Chicago  to  the  Mississippi  has  only 
been  considered  as  affecting  rates  from  points  on  the  Mississippi  to 
points  on  the  lakes.  The  great  railroads  running  west  from  Chicago 
reach  far  into  the  grain  regions  west  of  the  Mississippi,  and  were  the 
water-ways  constructed,  they  might  make  rate^  to  the  Mississippi  so 
nearly  equal  to  those  to  Chicago  that  shippers  would  find  no  advantage 
in  shipping  to  the  Mississippi  and  thence  by  water  to  Chicago. 

The  railroads  would  have  power  to  do  this ;  but  the  danger  of  hostile 
legislation  would  make  the  wisdom  of  such  a  policy  doubtful. 

It  therefore  seems  probable  that  the  influence  of  this  water-iout.* 
would  be  felt  far  west  of  the  Mississippi. 

The  Board,  therefore,  reports  that  in  its  opinion  the  water-way  from 
Chicago  to  the  Mississippi  Biver  will  be  valuable  and  useful  to  naviga- 
tion; that  it  will  give  a  water-way  from  Chicago  to  Saint  Paul,  over 
which  freights  of  low  cost  per  pnnnd  and  not  demanding  the  most  rapid 
transit  can  be  transported  at  rates  much  below  existing  rates  by  rail, 
and  that  the  influence  of  this  water-way  in  reducing  rates  of  freight 
will  probably  extend  west  of  the  Mississippi. 

The  Board  is  also  of  the  opinion  that  the  benefits  to  the  people 
affected  by  it  will  exceed  the  cost  of  its  construction,  as  specified  here- 
after. 

The  general  conclusions  of  the  Board  as  to  the  *' usefulness  to  navi- 
gation ^  of  this  water-way  having  been  given,  it  remains  to  consider 
the  details  of  the  two  parts,  namely,  the  Hennepin  Canal  and  the  Illi- 
nois and  Michigan  Canal. 

HENNEPIN  CANAL. 

The  water-route  from  Lake  Michigan  to  the  Mississippi  River  is,  from 
Chicago,  through  the  Illinois  and  Michigan  Canal,  97  miles,  to  La  Salle, 
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on  the  Illinois  River,  thence  17  miles  down  the  Illinois  Eiver,  and  thenoe 
to  the  Mississippi  Eiver  by  the  proposed  Hennepin  Canal.  A  few  mUes 
below  La  Salle  and  3  miles  above  HenneplD,  III.,  the  Illinois  Biver,  which 
above  has  been  flowing  westward  toward  the  Mississippi  Eiver,  makes  a 
sudden  bend  to  a  nearly  southerly  course,  almost  parallel  for  many  miles 
to  that  of  the  Mississippi  Eiver,  and  at  a  distance  from  it  of  50  or  60 
miles. 

Many  years  ago  it  was  proposed  to  connect  the  Mississippi  Eiver  in 
the  vicinity  of  Eock  Island  with  the  Illinois  Eiver,  at  or  near  Henne- 
pin, by  means  of  a  canal.  The  history  of  the  surveys  of  different  routes 
may  be  found  in  a  report  by  Maj.  W.  H.  H.  Beoyaurd,  Corps  of  En- 
gineers, (7.  S.  A.,  published  in  the  Eeport  of  the  Chief  of  Engineers,  U. 
S.  A.,  for  1883.  From  this  report  it  appears  that  Mr.  J.  O.  Hudnntt 
made  a  survey  in  1866,  for  private  parties,  of  a  canal-route  from  Henne- 
pin to  Watertown,  on  the  Mi$sissi))pi  Eiver,  with  a  feeder  from  Bock 
Eiver,  at  Dixon.  An  estimate  was  made  of  $4,500,000,  for  a  canal  60 
feet  wide  at  the  water- surface,  6  feet  deep,  and  with  locks  150  feet  by 
21  feet. 

In  1870  the  Government  first  had  a  survey  made  by  Mr.  G.  P.  Low, 
under  General  Macomb's  directions.  The  route  for  canal  and  feeder 
was  nearly  that  followed  by  Mr.  Hudnutt.  The  estimated  cost  of  a  ship- 
canal  8  feet  deep  and  160  feet  wide  at  the  water-line,  with  locks  350  feet 
by  75  feet,  with  feeder  7  feet  deep  and  140  feet  wide,  was  $13,479,693. 

In  1874  an  estimate  was  made  of  $4,541,000  for  a  canal  along  the  same 
route,  but  with  locks  only  170  feet  by  30  feet.  Under  the  act  of  Con- 
gress passed  August  2, 1882,  a  resurvey  was  made  under  the  direction 
of  Maj.  W.  H.  H.  Benyaurd,  several  routes  being  included. 

Beginning  on  the  Illinois  Eiver,  IJ  miles  above  Hennepin,  the  routes 
were  common  for  25  miles,  to  where  the  Dixon  feeder  enters  the  canal, 
the  best  route  for  ascending  205' feet  from  the  Illinois  Eiver  to  the  sum- 
mit being  through  the  valley  of  Bureau  Creek.  From  the  feeder  west 
diverging  routes  were  surveyed  to  near  Albany,  on  the  Mississippi 
Eiver,  via  the  Marais  d'Osier,  and  to  Watertown,  on  the  Mississippi. 
These  routes  were  called  the  Marais  d'Osier  and  the  Watertown  routes, 
resi>ectively. 

The  length  of  each  route  is  64  miles.  From  the  58th  mile  on  the 
Watertown  route  a  line  to  Eock  Island  was  surveyed.  It  enters  Green 
Eiver  at  the  59th  mile,  follows  it  to  its  junction  with  the  Eock  Eiver, 
then  follows  the  latter  to  Milan,  when  it  crosses  the  low  point  separating 
the  Mississippi  from  the  Eock  Eiver.  Its  total  length  is  74.5  miles. 
The  common  lockage  in  ascending  from  the  Illinois  Eiver  to  the  sum- 
mit level  is  205  feet.  In  going  west  the  descending  lockage  by  the 
Marais  d'Osier  route  is  75  feet  j  by  the  Watertown  route  86  feet ;  by  the 
Eock  Island  route  101  feet. 

Supplementary  surveys,  made  in  1885-'86,  were  reported  March  6, 
1886,  by  Maj.  T.  H.  Handbury,  Corps  of  Engineers,  U.  9.  A.  (Ex.  Doc., 
page  117,  House  Eeport,  Forty-ninth  Congress,  first  session).  These  ad- 
ditional surveys  related  to  modifications  of  the  Watertown  and  Eock 
Island  and  routes.  A  part  of  the  new  Watertown  route  lies  a  few  miles 
to  the  north  of  the  old  route  running  via  Penny's  Slough.  "When  this 
new  line  strikes  Penny's  Slough  the  new  Eock  Island  line  leaves  it,  fol- 
lowing the  Eock  Eiver  to  the  vicinity  of  Milan  and  then  crossing  to  the 
Mississippi  Eiver. 
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The  following  table,  extracted  from  Major  Handbory's  report,  gives 
the  estimated  cost  of  the  different  routes : 

Table  10. 

Marais  d'Osier  ronte,  distance  64  miles: 

Estimated  cost 'of  construction  of  canal,  including  right  of  way . . .  |5, 811, 367. 50 
Estimated  cost  of  maintenance  and  ordinary  repairs  annually ....  88,  .600. 00 

Outfit  of  dredges,  etc 36,000.00 

Watertown  route  (Via  Green  River),  distance  65.2  miles: 

Estimated  cost  of  construction  of  canal  and  feeder,  including  right 

of  way : 7,207,646.88 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually 91 ,  245. 00 

Outfit  of  dredges,  boats,  etc 36,000.00 

Watertown  route  (via  Penny's  Slough),  distance  64.9  miles : 

Estimated  cost  of  construction  of  canal  and  feeder,  including  right 

of  way 6,306,55-2.83 

Estimat-ed  cost  and  maintenance  and  ordinary  repairs  annually ...  90, 000. 00 

Outfit  of  dredges,  boats,  etc 36,000.00 

Rock  Island  route  (via  Green  River)  revised,  distance  74.5  miles : 

Estimated  cost  of  construction  of  canal  and  feeder,  including  right 

of  way 6,709,836.00 

Estimated  cost  and  maintenance  and  ordinary  repairs  annually. . .  94, 820. 00 

Outfit  of  dredges,  boats,  etc 36,000.00 

Rock  Island  route  (via  Penny's  Slough  and  Rock  River),  distance  77  , 

miles : 
Estimated  cost  of  construction  of  canal  and  feeder,  including  righc 

of  way 6,524,052.61 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually 84, 000. 00 

Outfit  of  dredges,  boat«,  etc 36,000.00 

The  length  of  the  feeder  from  Rock  River  at  Dixon  is  37  miles,  and 
its  estimated  cost,  included  in  the  above 1,6G4, 117.50 

The  estimates  are  for  a  canal  SO  feet  ^ide  at  tbe  water-surface,  7  feet 
deep,  and  with  locks  170  feet  by  30. 

It  will  be  seen  from  the  brief  history  now  given  that  many  surveys 
have  been  made.  Although  further  surveys  would  necessarily  be  made 
before  adopting  a  final  and  exact  location  for  construction,  it  is  not 
probable  that  routes  much  more  favorable  can  be  found. 

There  seems  no  doubt  as  to  the  proper  location  of  tbe  eastern  end  of 
the  Hennepin  Canal. 

It  is  approximately  fixed  by  the  great  bend  in  the  Illinois  Biver  and 
the  valley  of  Bureau  Greek,  which  enters  the  Illinois  River  near  Hen- 
nepin, furnishes  a  route  by  which  the  canal  can  climb  up  to  the  summit, 
m05  feet  above  the  Illinois  River. 

Of  the  various  routes  from  this  summit  level  that  by  Marais  d'Osier 
is  the  cheapest.  But  as  strong  interests  desire  a  difiTerent  route,  an 
examination  of  the  principal  ones  is  necessary. 

It  is  evident  that  the  canal  should  be  so  located  as  to  give,  on  the 
whole,  the  cheapest  transportation  to  the  aggregate  freight  that  is  to  pass 
through  it.  Its  through  freight  eastward  will  probably  be  derived  from 
the  portion  of  the  Mississippi  between  Saint  Paul  andKeokuk,  which  are 
508  miles  apart.  Keokuk  is  124  miles  below  Rock  Island  and  149  miles 
from  the  mouth  of  the  Illinois  River.  In  view  of  the  greater  ease  in 
moving  freight  down-stream  rather  than  up,  and  of  the  more  facile  nav- 
igation in  the  Illinois  River  than  in  the  Hennepin  Canal,  Keokuk  may 
be  taken  as  the  southern  point  on  the  Mississippi  from  which  freight 
might  go  to  Chicago  through  the  Hennepin  Canal.  Below  this  point 
the  Illinois  River  would  be  used. 

The  northern  limit  is,  of  course,  Saint  Paul,  384  miles  by  river  from 
Rock  Island. 
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Even  if  e^  much  frei^bt  would  pass  through  the  Hennepin  Canal 
from  the  lower  half  of  this  stretch  of  608  miles  from  Keokuk  to  Saint 
Paul  as  from  the  upper,  the  western  terminus  of  the  canal  should  be 
as  near  the  middle  of  the  stretch  as  praticable,  which  would  carry  the 
terminus  fdv  above  Eock  Island.  In  fact,  if  the  canal  accomplishes 
what  is  hoped  for  it,  the  larger  part  of  its  business  will  come  from  points 
above  Rock  Island.  This  larger  business  should  then  have  the  shortest 
route  to  Chicago,  and  it  would  be  unjust  to  lengthen  its  route  to  accom- 
modate a  small  part  of  its  business.  The  two  points  which  have  strong 
claims  for  the  location  of  the  western  terminus  o^  the  canal  are  Bock 
Island  for  the  Bock  Island  route,  and  a  point  2  miles  below  Albany  for 
the  Marais  d'Osier  route.  Albany  is  about  30  miles  above  Bock  Island, 
and  the  route  from  points  above  it  to  Chicago  is  40  miles  shorter  by  the 
Marais  d'Osier  route  than  by  the  Bock  Island  route. 

If  the  Bock  Island  terminus  were  selected,  all  business  from  up  the 
river  would  have  in  this  additional  40  miles  to  descend  the  Bock  Mand 
Bapids  and  then  lock  up  26  feet  to  get  back  to  the  level  of  the  Marais 
d'Osier  route. 

For  freight  b.iund  west  the  objection  to  the  Bock  Island  route  would 
be  that  it  would  give  to  all  freights  for  points  above  Albany  the  increase 
in  lockage  and  distance  already  mentioned,  and  30  miles  of  the  increased 
distance  would  be  up-stream  and  over  the  Bock  Island  Bapids. 

If  the  canal  is  to  do  a  large  business,  the  bulk  of  its  freight  should 
not  be  subject'Cd  to  this  detour  past  Bock  Island. 

In  this  discussion  as  to  termini  it  has  been  tacitly  assumed  that  the 
canal  will  do  a  business  large  enough  to  develop  all  the  terminal  facili- 
ties it  may  need  for  transacting  its  business. 

If  its  business  were  a  local  one  and  a  small  one,  as  would  be  the  case 
if  Bock  Island,  Moline,  and  Davenport  freight  formed  a  considerable 
portion  of  its  whole  freights,  there  would  be  a  decided  advantage  in 
having'its  terminus  at  Bock  Island,  which  could  easily  supply  terminal 
facilities  and  give  it  local  trade.  But  in  that  case  it  would  lose  its 
strongest  claim  for  being  built  by  the  United  States. 

The  Wat^rtown  route  has  its  terminus  intermediate  between  the  other 
two;  situated  on  the  rapids,  its  approaches  are  bad,  and  this  route 
from  Saint  Paul  to  Chicago  is  21  miles  longer  than  the  Marais  d'Osier 
route. 

In  view  of  all  the  circumstances  of  the  case  the  Board  prefers  the 
Marais  d'Osier  route.  This  route  is  tj4  miles  long  between  the  Illinois 
Biver  near  Hennepin  and  the  Mississippi  Biver  near  Albany. 

The  dimensions  proposed  for  it  by  Major  Benyaurd,  and  which  seem 
judicious,  are,  locks  170  feet  by  30  feet  by  7  feet;  width  of  canal  at 
water-surface,  80  feet;  ascending  lockage  from  Illinois  Biver  to  summit 
level,  205  feet  by  23  locks,  descending  lockage  to  the  Mississippi  Biver 
near  Albany,  75  feet  by  8  locks;  feeder  from  Dixon,  111.,  37  miles  long. 

It  seems  not  improbable  that  surveys  for  the  precise  and  final  loca- 
tion may  indicate  a  line  near  the  junction,  with  the  feeder  somewhat 
further  north,  thus  shortening  the  feeder  and  perhaps  slightly  reducing 
the  cost. 

Such  surveys  would  be  made  after  the  construction  of  the  canal  was 
decided  on. 

Estimated  cost  of  the  Hennepin  Canal,  $5,811,367.50. 

(For  further  details  see  Major  Benyaurd's  report  in  Beport  of  Chief 
of  Engineers  for  1883.) 

Objections  have  been  raised  to  the  Marais  d'Osier  route  on  account 
of  the  overflow  at  its  western  ends,  at  times,  by  the  Mississippi. 
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These  objections  are  nniiuportant  in  comparison  with  the  advantage 
of  this  route. 

•      ILLINOIS  AND  MICHIGAN  CANAL. 

The  following  condensed  history  of  the  inception  and  construction  of 
the  Illinois  and  Michigan  Canal  is  mainly  token  from  Appendix  A  to 
the  report  of  General  J.  H.  Wilson  and  Mr.  William  Gooding  upon  the 
survey  of  the  Illinois  River,  dated  December  17, 1867.  (See  Annual 
Report  of  the  Chief  of  Engineers,  1868,  pages  454  and  455.) 

Very  soon  after  Illinois,  became  a  State  steps  were  taken  to  secure 
the  construction  of  a  canal  *' between  the  navigable  waters  of  the  Illi- 
nois River  and  Lake  Michigan,"  and  as  early  as  18&2  Congress,  by  act 
approved  March  30  of  that  year,  authorized  the  State  "to  survey  and 
mark  through  the  public  lands  of  the  United  States  the  route  of  the 
canal  connecting  the  Illinois  River 'with  the  southern  bend  of  Lake 
Michigan,"  and  90  feet  on  each  side  of  said  canal  were  reserved  from 
sale  for  canal  purposes. 

This  reserve  was  doubtless  made  mainly  for  the  purpose  of  future 
enlargement,  as  it  is  not  to  be  supposed  that  the  State,  in  its  infancy, 
would  make  an  improvement  of  sufficient  capacity  to  meet  the  wants 
of  the  country  when  its  resources  should  be  developed. 

By  act  of  the  general  assembly  of  the  State  of  Illinois  approved  Feb- 
ruary 14, 1823,  a  board  of  commissioners  was  appointed  and  instructed 
to  have  the  route  of  the  canal  surveyed  and  the  cost  of  the  work  esti- 
mated and  reported  to  the  general  assembly. 

They  were  further  instructed  "  to  invite  the  attention  of  the  govern- 
ors of  the  States  of  Ohio  and  Indiana,  and,  through  them,  the  legisla- 
tures of  their  respective  States,  to  the  importance  of  improving  and 
connecting  the  navigation  of  the  Wabash  and  Maumee  rivers  by  canal 
communications,"  thus  indicating  in  some  degree  the  extent  of  the  water 
communications  of  which  this  particular  canal  was  to  form  part. 

In  1825,  in  accordance  with  this  act,  five  plans  were  submitted  by 
the  board  of  commissioners,  the  estimates  varying  from  $639,000  to 
$710,000. 

By  act  of  Congress  approved  March  2, 1827,  the  United  States — 

Granted  to  the  State  of  Illinois,  for  the  pnrpoAe  of  aiding;  the  said  State  in  opening  a 
canal  to  nnite*  the  waters  of  Illinois  River  with  those  of  Lake  Michigan,  a  quantity  of 
land  eqnal  to  one-half  of  five  sections  in  width  on  each  side  of  said  canal,  and  reserv- 
ing each  alternate  section  to  the  United  States,  to  be  selected  b^  the  Commissioner 
of  the  Laud  Office,  nnder  the  direction  of  the  President  of  the  United  States,  from  on6 
end  of  the  said  canal  to  the  otbor ;  and  the  said  lands  shall  be  subject  to  the  disposal 
of  the  legislature  of  the  said  State,  for  the  purpose  aforesaid,  and  no  other :  Provided, 
That  the  said  canal,  when  completed,  shall  bo  and  forever  remain  a  public  highway 
for  the  use  of  the  Government  of  the  United  States,  free  from  any  toll  or  other  charge 
whatever,  for  any  property  of  the  United  States,  or  persons  in  their  service  passing 
through  the  same:  Pravidedy  That  said  canal  shall  be  commenced  withm  live  years, 
and  completed  in  twenty  years,  or  the  State  shall  be  bound  to  pay  to  the  United 
States  the  amount  of  any  lands  previously  sold,  and  that  the  title  to  purchasers  under 
the  State  shall  be  valid. 

« 

This  grant  amounted  to  284,000  acres. 

By  act  of  Congress  approved  March  2, 1833,  the  foregoing  act  was 
amended  to  permit  the  State  of  Illinois  to  use  and  dispose  of  the  lands 
granted  ^^  for  the  purpose  of  making  a  railroad  instead  of  a  canal,  as  in 
said  act  contemplated ; "  and  the  time  for  commencing  and  completing 
was  extended  five  years. 

Section  2  of  an  act  of  Congress  approved  A  ugost  29, 1842,  authorized 
the  governor  of  the  State  of  Illinois  *<  to  cause  to  be  selected,  from  any 
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of  the  nnsold  public  lands  in  that  State,  not  subject  to  the  right  of  pre- 
emption, the  quantity  of  5,760  acres,  in  lieu  of  "  lands  theretofore  se- 
lected under  the  act  of  March  2, 1827,  "  but  which  had  been  sold  and 
patented  to  individuals  by  the  United  States  before  the  location  by  ths 
said  State  had  been  approved." 

By  act  of  Congress  approved  August  3,  1854,  the  governor  of  the 
State  of  Illinois  was  ^^  authorized  to  cause  to  be  select^  the  balance  of 
the  laud  to  which  that  State  is  entitled  under  the  provisions  of  the  act 
of  the  second  of  March,  eighteen  hundred  and  twenty-seven,'^  from  any 
public  land  in  said  State  subject  to  private  entry,  to  complete  an  amount 
equal  to  one  half  of  five  sections  in  width  on  each  side  of  the  canal. 

Somewhat  over  32,000  acres  were  selected  under  this  authority. 

It  will  be  seen  from  the  foregoing  that  Congress  has,  by  successive 
acts  through  a  series  of  years,  recognized  the  importance  of  the  Illinois 
and  Michigaq  Canal. 

By  act  of  the  general  assembly  of  the  State  of  Illinois  approved 
January  22, 1829,  a  new  board  of  canal  commissioners  was  authorized 
to  commence  the  construction  of  a  canal  and  to  dispose  of  the  lauds 
granted  by  the  United  States  to  provide  means  with  which  to  carry  on 
the  work. 

Under  the  proviso  of  section  2  of  said  act  surveys  were  made  in  1830 
by  a  party  of  engineers  acting  under  the  War  Department.  Their  in- 
vestigations, however,  were  mostly  confined  to  the  practicability  of  the 
canal,  supply  of  water,  etc. 

In  1833  other  surveys  and  estimates  were  made  under  authority  of 
the  State,  as  provided  in  the  act  of  the  general  assembly  approved 
February  15,  1831,  and  the  engineers  estimated  the  cost  of  constructing 
a  canal  40  feet  wide  and  4  feet  deep  at  84,043,000. 

It  was  not  until  1836,  however,  that  efiScient  measures  were  adopted 
for  the  prosecution  of  the  work.    . 

Under  act  of  the  general  assembly  approved  January  9, 1836,  a  new 
board  of  canal  commissioners  was  organized,  with  authority  to  con- 
struct the  canal,  and  Mr.  William  Gooding  was  appointed  engineer. 

An  accurate  survey  was  made  and  estimates  furnished  by  him  of  the 
probable  cost  of  a  canal  6  feet  deep,  60  feet  wide  at  surface,  36  feet 
wide  at  bottom  in  earth  excavation,  and  48  feet  in  rock,  with  locks  110 
feet  long,  18  feet  wide,  and  having  6  feet  of  water  on  their  mitersills. 

Portions  of  the  work  were  put  under  contract  in  June  of  that  year, 
and  fair  progress  was  made  on  the  whole  line  until  1841,  when,  for  the 
want  of  adequate  means  on  the  part  of  the  State,  the  work  was  gradually 
suspended  until  March,  1843,  when  all  oi)erations  ceased. 

The  act  of  the  general  assembly  approved  February  21, 1843,  known 
as  the  "  trust  law,"  provided  for  the  completion  of  the  canal  and  the 
payment  of  the  canal  debt. 

It  was  not  until  1845,  however,  that  operations  were  resumed,  but 
after  resumption  the  work  was  carried  to  completion,  and  the  canal 
brought  into  use  in  the  spring  of  1848. 

It  was  intended  that  the  canal  should* extend  from  Bridgeport  to 
Ottawa,  but  the  southwestern  terminal  point  was  finally  located  in  the 
vicinity  of  La  Salle,  the  total' length  being  97.24  miles. 

The  capacity  of  the  canal,  as  completed  by  the  canal  trustees,  was  the 
same  throaghout  as  that  fixed  when  work  was  commenced  in  1836,  but  ' 
a  material  change  was  made  in  the  reference  of  the  bottom  of  the  canal 
on  the  summit  division  to  bring  the  cost  of  the  canal  within  the  means 
provided  for  its  completion.  The  original  intention  was  to  cut  down 
the  summit  between  Lake  Michigan  and  Lockport,  and  draw  through 
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this  ^'  deep  cat "  a  supply  of  water  from  the  lake  safficient  for  canal 
purposes.  Instead  of  this,  the  caoal  was  completed  for  about  26^  miles 
on  a  level,  averaging  d  feet  above  the  original  bottom,  and  water  sup- 
plied for  the  summit  by  means  of  the  Calumet  feeder,  16^  miles  long, 
and  by  pumping-works  at  Bridgeport. 

The  abandonment  of  the  original  plan  of  the  "  deep  cuf  involved  the 
necessity  of  constructing  the  Kankakee  feeder,  which  is  received  into 
the  canal  just  above  the  junction  of  the  Kankakee  andDes  Plalnes  rivers. 

The  Chicago  River,  from  which  the  summit  level  received  a  consider- 
able portion  of  its  water  supply  through  the  pumping-works  at  Bridge- 
port, has  always  been  the  receptacle  of  the  sewage  of  the  city.  With 
the  growth  of  the  city  the  foulness  of  the  river  increased  to  such  a  de- 
gree as  to  demand  the  adoption  of  some  plan  for  its  amelioration. 

This  resulted  in  the  act  of  the  general  assembly  of  the  State  of  Illi- 
nois approved  February  16,  1865,  entitled  "An  act  to  provide-  for  the 
completion  of  the  Illinois  and  Michigan  Canal  upon  the  plan  adopted 
by  the  State  in  1836,"  the  object  of  which  was  to  obtain,  by  cutting 
down  the  summit  level,  a  flow  of  water  from  Lake  Michigan  through 
to  the  Illinois  River,  thus  cleansing  Chicago  River.  The  work  of  deep- 
ening the  summit  level  was  commenced  in  December,  1866,  and  con- 
tinued until  July,  1871,  when  it  was  completed,  the  average  vertical 
cut  being  about  8  feet  5  that  is  to  say,  from  2  feet  above  city  datura  (city 
datum  is  low  water  of  1847  in  Lake  Michigan)  to  6  feet  below.  It  was 
intended  that  the  bottom  from  Bridgeport  to  Lockport  should  have  a 
fall  of  3  feet. 

In  the  course  of  time,  from  caving  and  sliding  banks  and  from  other 
causes,  the  canal  prism  was  considerably  reduced  and  the  flow  of  water 
greatly  diminished.  The  water  that  passed  Lockport,  Joliet,  and  other 
points  on  the  canal  finally  became  so  offensive  that,  in  1881,  a  joint  reso- 
lution was  passed  by  the  legislature  of  Illinois,  under  which  the  city  of 
Chicago  was  compelled  to  erect,  at  Bridgeport,  pumping-works  of  a 
capacity  of  at  least  60,000  cubic  feet  per  minute. 

The  lift  at  Bridgeport  vaiies  with  the  level  of  Lake  Michigan. 

DESCRIPTION  OF  THE  CANAL  AS  IT  NOW  EXISTS. 

The  Illinois  and  Michigan  Canal  commences  at  Bridgeport,  on  the 
South  Branch  of  Chicago  River,  6  miles  from  Lake  Michigan  by  the 
course  of  the  stream. 

It  extends  thence  in  a  southwesterly  direction  97.24  miles,  and  ter- 
minates on  the  Illinois  Kiver  near  La  Salle,  thus  completing  a  most  im- 
portant water-route  between  Lake  Michigan  and  the  Mississippi  Eiver 
at  a  point  only  about  40  miles  above  Saint  Louis. 

The  canal  was  intended  to  be  60  feet  wide  at  the  water  surface,  48 
feet  wide  on  the  bottom,  with  locks  110  feet  long,  18  feet  wide,  and  hav- 
ing a  depth  of  6  feet  on  their  miter-sills.  Cross-sections  of  the  canal 
taken  from  recent  surveys  show  an  increased  width  at  the  water-sur- 
face, caused  by  caving  and  sliding  in  of  the  side  slopes.  ^ 

Entrance  to  the  canal  at  Bridgeport  is  effected  through  a  lock,  the 
lift  of  which  varies  with  the  fluctuations  in  the  level  of  Lake  Michigan. 

All  levels  on  the  canal  are  referred  to  the  Chicago  city  datum,  which 
is  the  low  water  of  1847. 

From  Bridgeport  the  summit  level  of  the  canal  extends  to  Lockport, 
a  distance  of  29J  miles,  where  Lock  No.  1  is  located,  with  a  lift  of  10.30 
feet.  One  mile  beyond  No.  1  Lock  No.  2,  with  a  lift  of  0.66  feet,  is 
reached,  and  in  another  mile  Locks  No.  3  and  4,  with  lifts  respectively 
of  9.86  and  9.90  feet. 
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A  short  distance  below  "N^o.  4  the  canal  enters  the  DesPlaines  Biv^ 
which  is  used  for  a  distance  of  2  miles.  Lock  No.  5,  having  a  lift  of 
10.10  feet,  is  located  on  the  right  bank  of  the  D^s  Plaines,  1^  miles  be- 
low No.  4. 

The  distance  from  Bridgeport  to  Lock  No.  5  is  33|  miles,  and  the 
surface  of  the  water  in  the  pool  above  it  is  42.08  feet,  the  combined 
lifts  of  the  locks  above  being  30.70. 

The  canal  leaves  the  river  at  a  point  some  3,000  feet  below  Lock  No.  5 
by  means  of  a  guard-lock,  the  lift  of  which  is  given  as  0.125  foot.  It 
then  continues  to  the  town  of  Ghannahou  (4oth  mile),  where  Lock  No. 
6,  with  a  lift  of  11.87  feet,  takes  it  into  the  Du  Page  Pond. 

Lock  No.  7,  with  a  lift  of  3.90  feet,  takes  the  canal  from  the  Du  Page 
Bivcr,  and  at  the  48th  mile  it  is  joined  by  the  Kankakee  feeder. 

Three-quarters  of  a  mile  below  the  aqueduct  the  Des  Plaines  and 
Kankakee  unite  to  form  the  Illinois. 

Crossing  the  Au  Sable  liiver,  Lock  No.  8,  with  lift  of  6.55  feet,  is 
reached  at  the  53d  mile. 

At  Marseilles,  near  the  75th  mile,  the  canal  passes  through  two  locks, 
the  lifts  of  which  are  833  feet  each.  Fox  River  is  cross^  7  miles  be- 
yond, and  at  a  further  distance  of  1^  miles  the  canal  receives  the  Fox 
River  feeder. 

Lock  No.  11,  lift  9.75  feet,  is  located  at  the  82d  mile;  Lock  No.  12, 
lift  9.85  feet,  at  the  85th  mile;  Lock  No.  13,  lift  6.40  feet,  at  the  94tb 
mile;  and  Locks  Nos.  14  and  15,  with  lifts,  respectively,  of  13.75  and 
11.52  feet,  at  the  96th  mile,  the  southern  boundary  of  the  city  of  La 
Salle.  Below  this  the  canal  is  connected  with  the  Illinois  River  by  a 
steam-boat  channel  about  1  mile  in  length. 

The  fall  from  water  surface  of  the  pool  above  Lock  No.  5  to  present 
low-watersurface  in  Illinois  River  at  La  Salle  is  100.25  feet,  the  com- 
bined lifts  of  the  locks  being  100.47  feet. 

It  must  be  noted  that  the  terminus  of  the  canal  is  now  in  the  pool 
created  by  the  dam  at  Henry,  on  the  Illinois  River,  and  that  the  present 
lowrwater  surface  is  4.4  feet  above  the  low-water  level  at  the  time  the 
canal  was  completed. 

Although  not  a  part  of  the  canal,  yet  forming  an  extension  of  it,  and 
under  the  management  of  the  Board  of  Canal  Commissioners,  the  im- 
provements at  Henry  and  Copperas  creeks  should  be  included  in  any 
description  of  the  Illinois  and  Michigan  Canal. 

These  improvements  consist  at  each  place  of  a  dam,  by  means  of  which 
a  navigable  pool  is  formed  in  the  river  above,  the  dams  being  passed 
by  locks. 

The  dam  at  Henry  is  0  feet  4  inches  high  and  raises  the  low-water 
surface,  38  miles  above,  at  La  Salle,  4.4  feet. 

That  at  Copperas  Creek,  about  60  miles  below,  is  6  feet  7  inches  high, 
and  raises  the  low-water  surface  immediately  below  the  Henry  Dam  2 
feet. 

The  locks  are  each  350  feet  long,  75  feet  wide,  with  7  feet  of  water  on 
the  mitersills.  The  system  is  intended  to  give  a  6-foot  navigation, 
and  tolls  are  levied  by  the  State  of  Illinois  upon  the  passing  com- 
merce. 

The  United  States  contributed  the  sum  of  $63,359.80  toward  the  con- 
struction of  these  works.  • 

In  further  extension  of  this  system  the  navigation  of  the  Illinois 
River  below  Copperas  Creek  is  being  improved  by  the  United  States  by 
a  dam  and  lock  at  La  Grange  and  another  at  Kampsville. 

These  are  well  advanced  in  construction,  and  it  is  estimated  that 
they  can  be  completed  by  an  additional  expenditure  of  about  9700|000. 
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FURTHER  CONSIDERATIONS. 

When  these  improvements  shall  have  been  completed  there  will  be 
good  navigation  from  La  Salle  to  the  Mississippi  Eiver  for  the  largest 
class  of  Western  steam-boats  drawing  6  feet  of  water,  thns  making  it 
one  of  the  most  important  thoroughfares  for  heavy  freight  in  either  di- 
rection. 

The  estimated  cost  of  extending  this  system  from  La  Salle  to  Joliet 
is  $3,433,562,  thus  bringing  it  to  within  34  miles  of  Chicago. 

The  question  of  the  enlargement  of  the  Illinois  and  Michigan  Canal 
from  Joliet  to  Chicago,  to  accommodate  this  commerce  without  transship- 
ment, has  been  discussed  at  length  by  General  J.  H.  Wilson  (see  Ex. 
Doc.  No  .10,  House  of  Representatives,  Fortieth  Congress,  first  session). 

Since  the  date  of  that  report  the  conditions  have  materially  changed, 
and  in  a  new  discussion  of  the  subject  other  routes  than  the  one  con- 
templated by  General  Wilson  should  be  considered. 

THE  RELATION  OF  THb\jANAL  TO  COMMERCE. 

Including  the  commerce  through  the  locks  at  Henry  and  Copperas 
creeks,  which,  though  on  the  Illinois  Hiver,  really  constitute  an  exten- 
sion of  the  Illinois  and  Michigan  Canal,  the  amount  transported  during 
the  five  years  ending  with  1885  was  4,547,071  tons,  thus  showing  traffic 
to  an  extent  little  suspected  by  those  who  have  not  looked  into  the  sub- 
lect. 

This  commerce  comprised  a  great  variety  of  products,  prominent 
among  them  being  flour,  salt,  corn,  oats,  wheat,  coal,  ice^  sand  and 
gravel,  lumber,  stone,  and  general  merchandise. 

Parallel  to  the  canal  and  throughout  the^greater  part  of  the  distance 
from  Chicago  to  La  Salle,  along  its  very  banks,  private  enterprise  has 
built  the  Chicago,  Eock  Island  and  Pacific  Bailroad. 

The  two  routes  are,  therefore,  in  direct  and  close  competition  between 
all  points  on  the  canal,  with  resulting  benefit  to  both  producers  and 
consumers. 

It  has  been  demonstrated  time  and  again  that  available  water-routes 
always  lessen  the  cost  of  transportation  by  competing  land-routes. 

This  infiuence  is  so  widespread,  extends  in  so  many  ways,  that  the 
full  effect  is  indeterminable. 

Probably  no  higher  authority  exists  upon  this  subject  than  Mr.  Albert 
Fink,  who  has  testified  before  a  Congressional  committee — 

That  water  routes  not  only  control  the  tariffs  of  their  immediate  railroad  competi- 
tors at  points  where  they  can  render  like  service  to  the  same  people,  but  their  infla- 
enco  reaches  directly  and  indirectly  the  remotest  parts  of  the  country. 

Limiting  the  discussion,  however,  to  the  immediate  effect  of  the  canal 
upon  rates  by  rail,  reference  is  made  to  the  statement  found  on  page 
233,  Parti,  Senate  Eeport  307,  Forty-third  Congress,  first  session,  that — 

The  freight  charges  on  the  Chicago,  Bock  Island  and  Pacific  Railroad  is  only  8  cents 
per  100  pounds  from  Henry  to  Chicago,  between  which  points  there  is  water  compe- 
tition, while  the  rate  from  Tiskilwa,  only  12  miles  farther  west  than  Henry,  and 
beyond  the  effect  of  canal  competition,  is  15  cents  per  100  pounds,  or  nearly  as  much 
for  12  miles  as  for  100  miles. 

Comments  upon  such  facts  is  quite  unnecessary. 
Assuming  that  the  commerce  of  the  canal  is  carried  an  average  dis- 
tance of  one-third  its  lengthy  the  traffic  above  referred  to  may  to  con- 
8872  ENQ  87 ^X35 
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sidered  aa  1,516,000  tons  transported  9G  miles,  with  a  saving  of  $1.40 
per  ton  in  freight  charges,  or  in  the  short  period  of  five  years  a  total  of 
$2,122,400  to  be  distribnted  amongst  the  producers  and  consumers, 
many  of  these  being  at  points  so  remote  that  they  may  never  have  even 
heard  of  the  Illinois  and  Michigan  Canal. 

But  the  direct  benefit  is  not  limited  to  the  freight  carried  by  canal. 
It  is  not  improbable  that  an  equal  or  even  greater  amount  of  freight 
carried  by  the  railroad  was  affected,  and  had  the  advantage  of  the  lower 
rate  compelled  by  the  existence  of  the  water  route ;  if  so,  the  total  given 
above  should  be  at  least  doubled  to  obtain  the  actual  saving  in  charges. 

It  is  a  matter  of  very  little  consequence  whether  the  canal  carries 
any  freight  or  not  so  long  as  the  fact  that  it  is  there,  and  in  readiness  for 
the  purpose,  affects  the  charges  by  rail,  reducing  them  to  such  extent 
that  shippers  prefer  land  transportation. 

^'either  does  it  seem  to  injuriously  affect  the  competing  railroad  in 
this  case,  since  the  stock  is  quoted  today  (October^25, 1886)  at  $125 
per  share. 

COST  op'the  canal. 

According  to  General  J.  H.  Wilson  (Annual  Eeport  of  the  Chief  of 
Engineers,  1868,  page  455),  the  total  original  cost  of  the  canal  was 
$6,409,509.95. 

But  Mr.  Joseph  Utley,  president  of  the  Board  of  Canal  Commission- 
ers, in  a  communication  dated  March  7, 1874,  addressed  to  ^^  Hon.  Wm. 
Windom,  chairman  of  the  Senate  Committee  on  Transportation,"  states 
that  '<  the  total  cost  of  the  canal  was  $6,557,681.50"  (seepage  93  of  ap- 
pendix to  Senate  Report  307,  Part  I,  Forty-third  Congress,  first  ses- 
sion.) 

This  is  confirmed  by  th«  statement  included  in  the  following  corre- 
spondence. 

Illinois  and  Michioan  Canal, 

Superintendent's  Office, 
Lockport,  III,  March  X,  1879. 

Dear  Sir  :  The  original  oost  of  the  Illinois  and  Michigan  Canal  has  been  called  iu 
question,  and  stated  to  be  $16,000,000.  For  the  purpose  of  aiding  the  legislature  in 
considering  the  question  whether  the  canal  is  worth  preserving,  I  desire  you  to  pre- 
pare  a  full  and  careful  statement  from  the  records  of  the  general  office  at  Lookport, 
showing  the  original  cost  of  the  canal,  how  much  has  been  received  from  the  sale  of 
lands  granted  for  the  canal  by  the  General  Government,  and  how  much  have  been 
the  net  revenues  of  the  canal  to  date. 
Respectfully  yours, 

Wm.  Thobias, 
GeneriU  SuperintendeiU, 

D.  C.  Jenne,  Esq.y 

Chief  Engineer. 

.    Canal  Office, 
Lookportj  ni,,  March  1,  1879. 

Dear  Sir  :  At  your  request,  contained  in  your  communication  of  this  date,  I  have 
made  a  careful  examination  of  the  books  and  reports  on  file  in  this  office,  and  find 
that  the  total  cost  of  construction  of  the  Illinois  and  Michigan  Canal  has  been  as 
follows: 

Amount  expended  by  the  canal  commissioners |S>133, 0G2. 21 

Amount  expended  by  the  canal  trustees 1,424,619.29 

Total , , 6,557,681,50 
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I  have  also  oxaniiued  the  account  of  sale  of  caoal  lauds  aud  the  receipts  therefrom, 
and  fiud  as  follows : 

Sales  by  canal  commissioners  prior  to  act  of  February  23, 1843 (932, 407. 91 

Sales  by  State  trustees  after  act  of  February  23,  1843 219, 656. 88 

Sales  by  canal  trustees  after  act  of  February  23,  1843 4, 706, 482. 68 

Sales  by  canal  commissioners,  after  expiration  of  trust,  to  December  1, 

1878 27,492.21 

Total  receipts  for  canal  lands 5,886,039.68 

I  have  also  examined  the  acoonnts  of  net  earnings  of  the  canal  and  find  as  follows : 

Net  receipts  over  expenses  of  operating  by  canal  trustees tS,  392, 145. 95 

Net  receipts  over  expenses  of  operating  by  canal  commissioners 541, 545. 79 

Total  net  earnings 2,933,691.74 

Add  receipts  from  can^  lands,  as  above 5,886,039.68 

Total  receipts 8*819,731.42 

Deduct  cost  of  construction  of  canal,  as  above 6,557,681.50 

Receipts  over  eost  of  canal & 2,262,049.92 

Which  is  respectfully  submitted. 

Daniel  C.  Jiennk, 
Chief  Engineer, 

I  have  examined  the  above  figures  aud  find  them  to  be  correct. 

Wm.  Milne, 
Chief  Clerk. 
William  Thomas,  Esq., 

General  Superintendent  Illinois  and  Michigan  Canal. 

Between  December,  1865.  and  Jaly,  1871,  the  canal  was  deepened  by 
excavating  the  "  bench  "  or  snmmit  level  between  Bridgeport  and  a 
point  2  miles  above  Lockport.  The  average  vertical  cat  was  8  feet; 
that  is,  from  2  Teet  above  the  city  datnm  at  Chicago  to  6  feet  below. 

This  work  was  done  by  the  city  of  Chicago  under  the  provisions  of 
an  act  of  the  legislature  of  Illinois  approved  February  16, 1865. 

Authorities  differ  as  to  the  actual  cost  of  this  work  paid  by  the  city 
of  Chicago. 

Mr.  William  Thomas,  formerly  superintendent  of  the  canal,  gives  it 
as  $3,306,658.89. 

The  board  of  public  works  of  the  city  of  Chicago,  in  their  report  for 
1871,  state  it  at  $3,330,883.71,  which  is  probably  correct. 

To  reimburse  the  city  of  Chicago  for  the  cost  of  this  excavation,  sec- 
tion 4  of  the  act  of  February  16, 1865,  gave  the  city  a  lien  upon  the 
canal  and  its  revenues  to  the  extent  of  $2,500,000  and  interest,  and 
provided  for  payment  out  o{  the  earnings  of  the  canal. 

After  the  great  fire  in  Chicago  the  legislature  of  Illinois,  for  the  pur- 
pose of  relieving  this  lien,  and  at  the  same  time  aiding  the  distressed 
city,  on  the  20th  October,  1871,  appropriated  the  sum  of  2,955,340, 
with  interest  until  paid. 

This  expenditure  was  not  included  in  the  foregoing  statement  of  the 
cost  of  the  canal,  but  the  Board  sees  no  good  reason  for  omitting  it,  and 
therefore  includes  it  in  the  following  revised  statement,  viz : 

Amountof  original  cost  of  constraction $6)557,681.60 

Amount  refanded  to  the  city  of  Chicago 2,955,340. 00 

Total  cost 9,513,021.50 

This  sum  is  too  small,  however,  by  whatever  amount  has  been  paid 
by  the  State  as  interest  under  the  provision  of  section  4  of  the  act  of 
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October  20, 1871.    GoDcerning  this  amoant  (if  any)  the  Board  has  not 
received  any  information. 

According  to  the  foregoing  statement  the  net  receipts  down  to  Decem- 
ber 1, 1878,  were $8,819,731.42 

Since  that  time,  according  to  the  annnal  reports  of  the  bomrd  of  canal 
commiasioners,  the  exjienses  have  exceeded  the  receipts  to  December 
1,1885,  by 14,651.13 

Net  receipts  to  December  1,  1885 8,806,080.29 

Amount  received  from  land  sales  to  December  1, 1878 5,886,039.68 

Amount  received  from  land  sales  between  December  1, 1878,  and  Decem- 
ber 1, 1886,  as  shown  by  the  annnal  reports  of  the  canal  commis- 
sioners   6,668.2^ 

Total  to  December  1, 1885 6,892,707.96 

It  thns  appears  that  np  to  and  including  November  30,  1885,  tbe  State 
of  Illinois  has  expended  on  the  canal  the  sam  of  at  least  $3,620,313.54 
more  than  has  been  received  from  the  sale  of  the  lands  granted,  or 
$707,941.21  more  than  the  net  receipts  from  all  sources  of  revenue,  in- 
terest account  not  included. 

The  sources  of  revenue  are  tolls,  leases  of  water-power,  leases  of  "90- 
foot  strip"  and  lots,  ice  leases,  sales  of  lots  and  lands,  sales  of  "  spoil- 
bank  "stone,  sales  of  clay,  and  miscellaneous. 

The  following  table  exhibits  the  business  of  the  canal  for  twenty-six 
years: 

Table  11. — Statement  of  number  ofcanal'l>oat$runnipgf  of  miles  run,  of  clearances  issued^ 
and  of  tons  transported  on  the  IHiivois  and  Michigan  Canal  during  twenty-six  yearsj  ^i 
from  18(50  to  1885,  inclusive. 


Date. 


I860 
1861 
lbG2 
1«53 
18G4 
1803 
186G 
1367. 
1868 
1860 
1870 
1871 
18?2 


Clear. 

Boat« 

Miles 

Tons 

anoes 

ruD- 

traxm- 

isHued. 

niDg. 

ported. 

3.020 

201 

233,684 

367,4.17 

6,330 

194 

415. 509 

647.206 

7,044 

211 

474, 070 

673,500 

5,810 

240 

418. 713 

619, 599 

4,527 

228 

300,340 

510,280 

3,007 

228 

360,614 

616, 140 

6,488 

230 

406.784 

746,816 

4,183 

209 

357. 623 

746.954 

4,128 

2in 

345, 100 

737, 827 

4,624 

210 

285,050 

817,  TS8 

2,903 

279 

242,050 

685.870 

3,523 

186 

278,048 

629,975 

*5, 018 

173 

334,820 

783,041 

Date. 


1873 
1874 
1875, 
1876, 
1877 
1878 
1870, 
1880, 
1881, 
1882. 
1683. 
1H84, 
1885. 


Cleai^ 
aocea. 
issaed. 


♦4, 743 
*4,206 
*3,.'>54 
*4.049 
*4,008 
%200 
*4,458 
*4,636 
*4,459 
-4,055 
*3,780 
*4, 204 
*3,000 


Boats 

Miles 

ran- 

run. 

mug. 

172 

328.174 

152 

288.073 

142 

250,878 

145 

302,024 

145 

272,788 

140 

20:),  335 

136 

3H101 

133 

320,000 

133 

316,435 

132 

335.710 

132 

806,618 

134 

325,431 

tl36 

304,664 

ToDg 
traoB- 
ported. 


849,633 
7ri.(«20 
670,025 
691,943 
605^91:2 
508.782 
669,559 
761.360 
820. 133 
J,  Oil.  287 
035,575 
956,721 
827, 3K 


*  Inclndes  clearances  at  Henry  and  Copperas  creek, 
t  Of  this  nomber  27  are  st^am  canal-boats  and  8  are  tugs. 
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The  following  table  exhibits  the  bnsiness  in  detail  for  the  season  of 
1885,  and  is  inserted  for  the  pnrpdse  of  showing  the  varied  character 
of  the  freight  transported : 

Table  l2.^8tatemmU  of  arUeleB  cleared  Illinoit  and  Michigan  Canal  and  locks  at  Henry 
and  Capperae  Creek  far  the  year  ending  November  30,  18»5. 


ArttolM. 


Canal 


Look 
Henry. 


Lock  at 

Copperas 

Creek. 


?loar barrels. 

liime: 

Common do... 

HydraoUo do... 

Oil...: do... 

Salt do.. 

Com bnshels.. 

Oats i do.... 

Potatoes do.... 

SX® do... 

wheat : do.... 

Agricaltaral  implements pounds.. 

Carpenter  and  Joiner's  work do.... 

Coal do.... 


ci»y ..do... 

Drainaice  pipe do... 

Empty  barrels .,' do... 

Fnmitare,  honsehold do 

Hay  and  straw do... 

Iro'n,  all  kinds do... 

Ice do... 

Mercfaandise,  inclnding  dry  goods,  grooeries,  hardware,  oatlery, 

crockery,  and  glassware,  pounds 

Meal pounds.. 

Machinery do... 

Nails  and  spikes do.... 

Sand  and  gravel do 

Seeds do..., 

Wagons  and  other  vehicles do.... 

All  other  articles  not  enumerated * do... 

Brick , number.. 

Lath do 

PasRengers do.-.. 

Posts  and  rails do..., 

Bailroadties do.... 

Shingles do.... 

Plooring feet.. 

Lumber  (board  measure) do 


Siding . 


.do. 


Stone: 

Dimensions,  rough cubic  yards. 

Dressed do... 

Riprap do... 

Kubble _ do... 

Wood _ cords. 

Boats miles. 


103,  fl 


468 
144 


1.054,003 

805*646 

803 

1R,885 

835,020 

500 

22,160 

14,318)500 

47,071,075 

2,881,055 

44,400 

16,800 

218,000 

166.156 

00,662,000 

287,422 

171,650 

74, 830 

15,850 

40,280,100 

63,710 

53,150 

1,350,785 

1, 870, 500 

4,202,100 


652 


16 

10 

101 

126,000 

13,500 


1,844 
2,064 


406,000 


4,270 


84, 080, 000 

00,358 

600 


3,000 
77,110 


40.032 
27.615 

17, 140, 500 
180.  711 

24. 640. 375 
47, 738 


5,157 

35, 767 

213, 670 

040 

801,788 


8,000 


5 
2,402 


255 

14,042 

1,000 


4,053 


488,000 


1,470 
'76,' 000 


4,400,000 
12,004,551 

"""ioo.'ooo 


10,000 


1,018 
'28,880 


34,660 


384 


The  cost  of  operating  the  canal  from  1848  to  1885,  both  inclusive,  is 
given  in  the  following  table : 
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Table  l^.^ExkiUifrom  1848  to  1885,  ineluHve. 


Year. 


I 


'2 


1848 
184» 
1850 
1851 
1852 
1858 
1854 
lo55 
1856 
1867 
1858 
1859 
1880 
18ol 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


$36,452 
43,922 
88,418 
89,447 
42,816 
40,388 
86,687 
88,216 
88.101 
87,256 
86. 115 
34,026 
84,308 
80,238 
40,024 
49,204 
47,585 
89,255 
43, 716 
46, 152 
62,984 
49, 514 
43,096 
54,555 
42,786 
153, 525 
•49, 139 
>46,241 
^2,418 
■54,965 
"43,826 
'44,076 
■47,604 
•63,697 
»»57, 309 
"56, 515 
»«55, 731 
>«47,659 


16.744 
26,999 
19,996 
19,027 
10,692 
4.486 
16.654 
82,667 
68, 367 
65,825 
21,072 
40,406 
48,275 
16,823 
15.337 
13,021 

18. 672 
85.614 
72,647 

116.604 
60.067 
42.251 
65.597 
42.667 
46.000 

27. 673 
24,650 
28, 270 
49.107 
56,058 
39,013 
63, 025 
77,097 
54,626 
48, 103 
60,241 
43,549 
88,734 


$43,197 

70,922 

68,416 

58,475 

33,608 

44,870 

43,242 

70, 873 

01.458 

103, 092 

68.088 

74,432 

82.588 

66,061 

65.362 

62,715 

66.107 

124,869 

116,363 

162,656 

122,052 

91.765 

108,695 

97.222 

88,876 

81,098 

73,708 

74,  511 

91,585 

110, 018 

82,839 

07,701 

125,601 

108,223 

105,412 

116, 756 

09,280 

86,893 


$87,890 
118.375 
125,604 
173.300 
168,577 
173,  dT2 
198,326 
180, 619 
184, 810 
107.830 
197. 171 
132. 140 
138,654 
218, 040 
264,657 
210,386 
15^,607 
300. 810 
802,958 
252,231 
216, 720 
238.759 
149.636 
159.050 
165, 874 
166,641 
144,831 
107,081 
113,203 
96, 013 
84,3d0 
80,064 
92.296 
85.130 
85.047 
77, 975 
77. 102 
66,800 


Apr. 
Apr. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Aj>r. 
May 
Apr. 
Mar. 
Mar. 
Mar. 
Aor. 
Mar.  _ 
Mar.  10 
Apr.  10 
Apr.  11 
Apr.  10 
Apr.  4 
Apr.  7 
Apr.  7 
Apr.  6 
Apr.  1 
Apr.  10 
Mar.  30 
Apr.  15 
Mar.  25 
Apr.  16 
Mar.  29 
Mar.  29 
Mar.  22 
Apr.  25 
Mar.  13 
Apr.  2 
Apr.  7 
Apr.  15 


Nov.  29 
I>ec.  9 
Deo.  6 
Dec  8 
Deo.  8 
Deo.  12 
Deo.  2 
Dec.  12 
Deo.  4 
^ov.  20 
Do&  1 
Dea  3 
Not.  26 
Nov.  28 
Doo.  3 
Dec  ] 
Dec  1 
Nov.  15 
Oct.  31 
Nov.  15 
Oct  31 
Nov.  15 
Oct  8 
Nov.  25 
Dec  1 
Nov.  20 
Nov.  20 
Nov.  28 
Nov.  18 
Dec  1 
Dec.  1 
Nov.  20 
Nov.  18 
Nov.  26 
Nov.  80 
Nov.  25 
Dec.  1 
Nov.  26 


224 
331 
2S0 
399 
255 
274 
263 
2S3 
241 
204 
214 
264 
25i 
270 
347 
271 
2S5 
218 
803 
200 
210 
222 
184 
234 
245 
225 
236 
228 
839 
230 
257 
237 
343 
216 
263 
238 
238 
225 


NOTB.— The  fiffiireB  in  the  above  table,  from  1848  to  May  1, 1871,  are  asf^iven  by  the  tmstecf  of  tiie 
Dlinoii}  and  Michigan  Canal. 

I  In  this  amoant  is  $15,400,  paid  collectors,  lock-tenders,  and  Incidentals,  which  would  leave  tbe 
amoant  properly  chargeable  to  ordinary  repairs,  $:)8, 125. 

« In  this  amoant  is  15,309.  paid  collectors,  lock-tenders,  and  incidentals,  which  woald  leave  the 
amount  properly  chargeable  to  maintenance  and  repairs,  $33,740. 

■In  this  amoant  is  $14,523.  paid  collectors,  lock-tenders,  and  incidentals,  which  would  leave  tne 
amoant  properly  chargeable  to  ordinary  repairs,  $31,718. 

«In  this  amount  is  $12,757  paid  collectors,  lock -tenders,  and  incidentolH,  which  would  leave  tiie 
amoant  properly  ohargeable  to  ordinary  repairs,  $29,061. 

>  In  this  amount  is  $12,825,  paid  collectors,  lock-tenders,  and  incidentals,  which  wonld  leave  tbe 
amount  properly  chargeable  to  ordhiary  repairs,  $42,140. 

■  In  this  amount  is  $12,934,  paid  collectors,  lock-tenders,  and  incidentals,  which  wonld  leave  tbe 
amount  properly  chargeable  to  ordinary  repairs,  $30,872. 

'  In  this  amount  is  $14,592,  paid  collectors,  lock-iMders.  and  incidentals,  which  would  leave  tbe 
amount  properly  chargeable  to  ordinary  repairs.  $29,484. 

"In  this  amoant  is  $15,273,  paid  oolieotors.  look-tenders,  and  incidentals,  which  wonld  leave  tfce  • 
amount  properly  chargeable  to  ordinary  repairs,  $32,331. 

*In  this  amount  is  $18,299,  paid  collectors,  lock-tendors,  and  incidentals,  which  would  leave  the 
amount  properly  chargeable  to  ordinary  repairs,  $35,298. 

■''In  this  amount  is  $18,937.  paid  to  collectors,  lock  tenders,  and  incidentals,  which  wonld  leave  tbe 
amount  properly  chargeable  to  ordinary  repairs,  $.38,732. 

II  In  this  amount  is  $21,241.  paid  to  collectors,  lock-tenders,  and  incidentals,  whioh  would  leave  tbe 
amount  properly  ohargeable  to  ordinary  repairs,  $35,274. 

"In  this  amoant  is  $22,413,  paid  to  collectors,  lock  .tenders,  and  incidentals,  whioh  wonld  leave  tbe 
amount  properly  ohargeable  to  ordinary  repairs,  $33,318. 

i>  In  this  amoant  is  $16,157,  paid  to  collectors,  look-tenders,  and  incidentals,  which  wonld  leave  tbe 
amount  properly  ohargeable  to  ordinary  repairs,  $31,502. 

The  leases  in  effect  at  the  close  of  1886  are  shown  in  the  foUowiDg 
table: 
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The  canal  lots  and  canal  lands  riemaining  unsold  November  30, 1885, 
with  an  estimate  of  their  value,  are  shown  in  the  following'  table: 

Tabus  IS.-'Uneold  canal  loU  Novmnber  30,  1885. 


Lots. 

Block. 

Valnstloo. 

Ohieago. 

Belne  Sn  canal  oommisBioner'a  snbdiyision  of  that  part  of  aonthwost  h  soction 

RWer,  and  known  aa  blocks  12  and  13  of  canal  trostees'  sabdivisiou  of  blocka 
10,  lOi,  11, 12,  and  13,  aonthweat  h  aeotion  29-39-14.    Also  block  A.  not  pre- 
vionaiy  surreyed  or  platted  in  aaid  soathweat  i  aection,  and  east  of  Chicago 
Klver:                                                ' 
1,2 

12 

124 

13 

JL 

35 

'$50,000 

1,2 

>50,00O 

In  canal  traateea*  new  anbdiviaion  east  fhbction  nontheaat  fractional  i,  aection 
21-89-U: 
7 

12.000 
1,000 

6.000 

Total 

119,000 

1,2 

71 
102 
103 
114 
116 
121 
122 
123 
124 
125 
126 
127 
128 
129 
131 
134 
135 

1 
2 
3 
5 
37 
16 

4 
16 
21 
51 

no,  000 

4^6 i....i^i"\  "I  "":""!:;  i:i  :::":.... 

•3.000 

i^M  :::;:::::  :: 

»J,000 

317.!::::::::::::::::::::;:::::::::::::::::::::::;:;:;;;:::::;:;::::::::::::. 

MO 

2 

4800 

5,6.7,8,9.10.11.12 

2.400 

1,2, 3, 4, 6, 6.. .7. 

3.00O 

1,2,8,4,6 

2.O0O 

2,3,6,7 

400 

1,2,3,4 

400 

1,2,3,4 

200 

2;3;6;7.:..;;..:...::::.::;::;:;;:":::::;;:;:;: ;:;;:;::;;;;;;;.;:;::;; 

200 

2,3,6,7 : 

200 

1,2,3 

150 

25 

GO 

100 

24,925 

Kortboast  k  aoction  9,  township  35,  range  10  cast,  3d  P.  M.,  "  North  Joiiet,"  aa 
laid  out  by  the  canal  tmstees : 
1. 2. 3. 4. 5. 6. 7.  &  9. 10.11 

220 

1,2,3,4,5,6,7.8.9,10 

200 

4,0,6,7,8 

200 

10 

«600 

11,12,13,14,15,16 

2,500 

Old  town  of  Joilet.  eaat  Dart  lot  6  culled  "McKoe  tract"    

8.000 

6,726 

8. 9  (worth  nothinff  •  innndated>           

10 

L2 

40 

Worth  nothing ;  innnda^ed 

60 

KankdUe. 

Blocka  80, 81, 82, 33, 84. 37, 38. 39,  40,  41,  and  42,  being  in  aection  31.  township  34, 
mn ATA  0  eaat  3d  P  If    nnntminlnir  Iff  32  nnrfJi  at  S25  TXtr  acre ....- 

408 

13 

Morris. 
Lying  between  canal  and  Illinois  Kivor 

200 

■  Includes  buildings,  viz:  Collectorls  office,  two  honaes  and  hydraolic  bailding. 

*  Inclndcs  bnildin;^  viz :  Canal  office,  hoase,  and  bam. 

'Includes  bnildin^^s,  viz :  shops  at  State  yard,  bam,  blacksmith  shop,  etc. 

*  Includes  building,  vis :  Lock-house. 
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Lots. 


Blook. 


TaliuUion. 


Canal  tnuUee'  addition  to  MorrU, 
Block  marked  on  plat  as  "Dry  Dock** 


♦1.000 


OUava—Original  Town, 


1.2,  3, 4, 5, 6. 7.8 , 

1, 2.  .S, 4,  5, 6, 7, 8, 0, 10, 11, 12., 
1/2,3,4,5,6 


StaU'a  addition  to  OUatoa, 


8.4,e 
6.--. 


JASaUe, 


2,4,7,10,11,12. 

8.14 

1,2,3 

1,2,3 


1.200 

20 

10 

21 

4,000 

22 

600 

23 

600 

24 

300 

25 

600 

26 

600 

27 

400 

28 

60 

6,960 

88 

>3,600 

43 

200 

10,660 

41 

200 

45 

600 

101 

60 

141 

1,200 

142 

750 

2.700 


ilDoladiDgbni1dixigR,Tiz:  State  shop,  barn,  sheds,  look-tender's  house,  etc. 
Unsold  canal  lands  November  30,  ^885. 


Description. 

Section. 

Town. 

Range. 

Acres. 

Valoation 
per  acre. 

Valoation 
of  tract. 

Thr«o  small  Islands    ".... 

15 

17 

1 

land  12 

33 
83 
33 
88 

4 
4 
7 
12 

.......*... 

$5.00 
6.00 

Part  of  island  in  north  half 

Island  in  section 

13.00 
2.25 

$1.00 
1.50 

13.09 

Strip  in 

337.50 

Total 

360.59 

RECAPITULATION. 


Canal  lots. 

Talnadon. 

Chicago,  7 , 

$119  000.00 

LockporLM 

24,025.00 

6,720.00 

50.00 

.Toliot,84 

Da  Page,  0 

Kankakee,  11 

408.00 

Morris,  2 

1,200.00 
10  660.00 

Ottawa,  30 

La  Salle,  15 

2,700.00 

Total 

165,663.00 
360.50 

Unsold  lands ' 

Grand  total 

166,023.50 
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The  rates  of  tolls  and  lockage  in  force  in  1885  are  givea  in  the  fol- 
lowing table: 

Tabue  No.  16.— Bates  of  toll  and  lookage  eatabUshed  upon  th^  Illinoviand  Michigan  Canal 
and  the  looks  at  Senrjf  and  Copperas  Creek  in  the  Illinois  Biver,  by  resolution  of  the 
Board  of  Canal  Commissioners,  passed  February  5,  1885,  to  take  effect  npon  opening  of 
navigation. 

On  freij^ht  boats,  per  mile,  on  the  canal,  3  cents. 

On  frerght  boats,  lockage  at  Henry  and  Copperas  Creek,  per  ton  measarement  at 
each  lock,  1  cent :  Provided,  That  no  single  lockage  shall  be  made  for  less  than  $1.50, 
and  also  that  no  steam-boat  shall  be  rated  at  over  500  tons. 

Toll  is  to  be  computed  upon  the  weight  (1,000  pounds  per  mile)  of  all  articles  con- 
tained in  the  following  list,  unless  otherwise  stated. 

Lockage  at  Henry  and  Copperas  Creek  to  be  computed  upon  the  weight  (per  1,000 
pounds),  unless  otherwise  stated. 


ArtiolM. 


B«ftn8 

Barley «. 

Buckwheat 

Bran 

Bark,  tanners' 

Barrels,  empty 

Cotton,  raw,  in  hales 

Com 

Charcoal 

Coal,  per  ton  per  mile 

Coke 

Clay 

Drainagepipe 

Flonr 

Famitare,  hoasehold 

Hay  and  fodder 

Hemp 

Hoops,  and  material  for 

Hobs,  boat-knees,  and  bolte 
Iron,  pig,  scrap,  and  railroad 

Iron,  wrought  and  cast 

loe 

Iron  ore 


Tolls. 

•a 

4i 

1 

t 

i 

A 

1 

1 

H 

1-1 

Hi 

l£iU». 

muM. 

ca. 

2 

2 

3 

14 

U 

3 

U 

•      14 

3 

^ 

2 

3 

1 

1 

14 

2 

2 

3 

1 

1 

a 

n 

14 

3 

1 

2 

3 

7-10 

1 

1 

\ 

3 
3 

1 

1 

3 

2 

2 

3 

2 

2 

8 

2 

2 

3 

2 

2 

3 

2 

2 

3 

2 

2 

3 

I 

i 

2 

2 

2 

3 

1 

2 

^' 

Articles. 


Lime,  common 

Liroo,  hydraulic ' 

I.iead,  pipe,  slieet,  and  roll, 
pifis  and  bars 

Land  plnster,  bone-dust,  and 
Miperphospliate 

Merchandise  (iocludiog  hard- 
ware, dry  goo<ls,  cutlery, 
groceries,  crockery,  and  all 
other  articles  not  spec! fled). 

Meal rr. 

Machinery 

Oats 

Rye 

Salt,  in  sacks  or  barrols 

Seeds.-... 

Shorts  and  screenings 

Shipstoif 

Staves  and  heading 

Sand,  and  other  earth 

Wheat 

Zinc,  spelter , 


TollB. 


JfiO*. 
1 

1 
14 

1 
2 


2 

2 
3 

1 
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Table  17. 
[On  the  following  articles  toll  per  mile  and  lockage  will  be  computed  by  number  or  measure.] 


Articles. 


On  each  1,000  feet  of  lumber permUe.. 

On  each  1,000  feet  of  dressed  flooring do 

On  each  1.000  feet  of  siding do 

On  each  1. 000  lath do 

On  each  1,000  shingles do 

On  each  1,000  brick do 

On  each  100  split  posts  (not  over  5  inches  in  diameter)  or  fence  rails, 

per  mile 

On  each  100  railroad  ties per  mile.. 

On  each  cord  of  wood  for  fuel  * do 

On  each  cnbio  yard  (27  cable  feet)  dressed  or  sawed  stone  t — do 

On  each  onbio  yard  (27  oublo  feet  mbble  stone  t do 

On  each  cable  yard  (27  onbio  feet)  dimension  stone  t do 

O n  each  cubic  yard  (27  cable  feet)  macadam  stono  t do 

Passengers do 


Tolls  in  mUls. 


Through 
freight. 


3 
15 
8 
7 
4 
0 


Local 
freight. 


4 
20 
10 
10 

5 


Lockage 

in  cents. 


5 
5 

? 

5 

5 

8 

8 
15 
10 
15 

0 

5 


*'  Throngh  flight"  is  that  which  is  cleared  from  Copperas  Cree>  or  Henry  to  Chicago,  or  from  Chl- 
oago  to  Henry  or  Copperas  Creek. 

"  Local  freight"  includes  all  other  freight 

*  Trovided  that  on  wood  transported  over  40  miles  the  tolls  shall  not  exceed  40  cents  per  cord.  All 
timber  on  boats  shall  be  taken  boanl  measure. 

t  Provided  that  on  stone  transported  over  30  miles  the  tolls  shall  not  exceed  15  cents  por  cubic  yard 
on  macadam  and  rabble,  and  25  cents  per  cubic  yard  on  dimension  and  dressed  or  saweu  stone. 

Provided  that  on  olearances  fl^m  Ciiicago  to  Copperas  Creek,  or  from  Copperas  Creek  to  Chicago, 
the  lockage  on  boat  and  cargo  shall  be  one-half  the  above  rates  at  each  lock,  provided  the  cargo  is  not 
transferred  before  reaching  destination  as  cleared. 

Provided  that  boats  pasislng  both  locks  in  the  Illinois  Blver  shall  be  charged  one-half  the  above 
rates  of  lockage  at  each  lock  on  boat  and  cargo. 

Boats  entering  the  canal  at  La  Salle,  and  passing  out  again  without  proceeding  as  far  as  Ottawa, 
shall  be  chargea  $1  each.  If  the  toll  on  boot  and  cargo  at  above  rates  should  not  amount  to  f  1. 

The  toll  on  stone  shipped  from  any  point  on  the  canal  throngh  Henry  lock  will  be  figured  at  through 
rates. 

The  weight  of  a  box,  rate,  VBssel,  or  thing  in  whloh  any  article  may  be  contained  shall  be  added 
to  the  weight  of  the  article  itself  and  toll  oomputed  accordingly. 

Duplicate  bills  of  lading  re<iuired  in  all  cases,  one  to  be  deposited'  with  the  collector  to  whom  toll  or 
lockage  ispaid. 

N.  B.— The  attention  of  all  masters  and  shlppem  is  herein  directed  to  the  following  sections  of  the 
rules,  by-laws,  and  regulations  of  the  Illinois  and  Michigan  Canal,  to  wit:  Sections  55  to  63,  inclusive, 
and  the  rules  established  for  the  lockage  of  boats  at  Henry  and  Copperas  Creek. 

Table  18. 

By  resolution  dated  April  9,  1885,  the  rate  of  toll  on  grain  to  Chicago  was  fixed  at 
one  mill  per  1,000  pounds  per  mile,  and  no  lockage  at  floury  or  Copperas  Creek  ;  and 
the  I'ollowing  rates  of  toll  on  lumber,  flooring,  siding,  laths,  and  shingles  from  Chicago 
were  adopted  for  the  season  of  18b5  : 


Station. 


Lemont 

Lookport 

Joliet 

Bird's  Bridge  .... 

Channahon 

Morris 

Seneca 

Marseilles 

Ottawa 

Utloa 

La  Salle 

Henry  and  below 


Lumber. 

Flooring. 

Siding. 

Lath. 
CenU. 

CenU. 

Cent*. 

CenU. 

10 

ao 

4.0 

2.0 

12 

9.6 

4.8 

2.4 

13 

10.4 

5.2 

2.0 

14 

11.2 

5.0 

2.8 

15 

12.0 

6.0 

3.0 

17 

13.6 

as 

3.4 

18 

14.4 

7.2 

3.6 

10 

15.2 

7.6 

a8 

20 

15.0 

ao 

4.0 

22 

17.6 

as 

4.4 

23 

18.4 

0.2 

4.6 

23 

1&4 

0.2 

4.0 

Shingles. 


CenU. 
1.0 
1.2 
1.3 
L4 
L5 
L7 
1.8 
LO 
2.0 
2.2 
2.3 
2.3 
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By'reHolutiou  of  June  15,  1885,  the  rates  to  Henry  and  below  were  reduced  as  fol- 
•lows: 

CadU. 

Lumber 16.0 

Flooring 12.8 

Siding 6.4 

Lath 3.2 

Shingles - 1.6 

And  on  grain  from  Henry  and  below,  -^  of  1  mill  per  1,000  pounds  per  mile,  and  1| 
cents  per  1,000  pounds  lockage;  from  points. north  of  Henry,  f  of  1  mill  i>er  1,000 
pounds  x>er  mile. 

ACQUISITION  OF  THE  CANAL. 

The  questiou  of  the  acquisitioii  of  the  lUinois  and  Michigan  Canal 
arises  from  the  provision^  of  the  fbllowing  act  of  the  general  assembly 
of  the  State  of  Illinois,  approved  April  28, 1882,  viz: 

An  Act  ceding  the  Illinois  and  Miohigan  Canal  to  the  United  States. 

Sbction  1.  Be  it  enacted  hy  the  people  of  the  State  of  IlUnoiaj  represented  in  the  general 
aesembly,  That  the  Illinois  and  Michigan  Canal,  its  right  of  way  and  all  ita  appurte- 
nances, and  all  right,  title,  and  interest  which  the  State  may  now  have  in  any  real 
estate  ceded  to  the  State  hy  the  United  States  for  canal  purposes,  he,  and  are  herehy, 
ceded  to  the  United  States  for  the  purpose  of  making  and  maintaining  an  enlarged 
canal  and  water-way  from  Lake  Michif^an  to  the  Illinois  and  Mississippi  rivers;  and 
this  cession  is  made  upon  the  condition  that  the  United  States  shall,  within  five 
years  from  the  time  this  act  takes  effect,  accept  this  srant,  and  thereafter  maintain 
the  said  canal  and  water-way  for  the  purpose  aforesaid.  In  case  the  United  States 
shall  accept  this  grant,  it  is  upon  the  express  condition  that  the  canal  shall  be  en- 
larged in  such  manner  as  Congress  may  determine,  and  be  maintained  as  a  national 
water-way  for  commercial  purposes,  to  be  used  by  ail  persons,  without  discrimination, 
under  such  rules  and  regulations  as  Congress  may  prescribe;  and  the  real  estate  afore- 
said, hereby  conveyed  to  the  United  States,  shall  be  used,  and  the  avails  thereof  ap- 
plied, to  carry  out  the  object  of  this  grant,  and  for  no  other  purpose,  in  such  manner 
as  Congress  may  determine. 

Sec.  2.  The  general  assembly  shall  have  power  to  withdraw  and  revoke  this  pro- 
posed grant  at  any  time  previous  to  its  acceptance  by  Congress;  but  when  the  United 
States,  by  act  of  Congress,  shall  accept  the  ^ant  and  conditions  provided  for  by  sec- 
tion 1  of  this  act,  the  governor  shaU  immediately  thereafter  execute  and  deliver,  in 
the  name  of  the  State  of  Illiiiois,  to  the  United  States,  a  deed  of  cession  in  accordance 
with  the  provisions  of  this  act,  and  shall  then  and  there,  or  as  soon  as  practicable, 
surrender  all  property  mentioned  in  this  act,  to  be  granted  to  the  proper  authorities 
of  the  United  States;  and  until  the  delivery  of  such  deed,  and  acceptance  of  the  same 
(together  with  the  property  conveyed)  by  the  United  States,  the  authority  and  duty 
of  tiie  State  of  Illinois  to  operate  said  canal,  and  control  its  property  and  appurte- 
nances, shall  in  no  respect  be  impaired. 

Sec.  3;  This  act  shall  not  take  effect  until  it  shall  first  have  been  submitted  to  a 
vote  of  the  people  of  the  State  of  Illinois  at  the  general  election  to  be  held  on  Tues- 
day, the  5th  day  of  November,  A.  D.  1882,  and  have  been  approved  by  a  mi^'ority  of 
all  the  votes  polled  at  such  election.  At  the  said  election  the  ballots,  in  so  far  as 
they  relate  to  this  act,  shall  be  in  the  following  form:  ''  For  the  act  ceding  the  Illi- 
nois and  Michigan  Canal  to  the  United  States,"  and  when  so  voted  it  shall  count  in 
favor  of  this  act,  but  if  canceled  with  ink  or  pencil  it  shall  be  counted  against  this 
act.  The  returns  of  the  whole  vote  cast  at  said  election,  and  of  the  votes  for  the 
adoption  or  rejection  of  this  act,  shall  be  made  and  canvassed  by  the  same  officers 
and  in  the  same  manner  as  are  the  returns  of  the  votes  for  senators  and  representa- 
tives of  the  State  of  Illinois;  and  if  it  shall  appear  that  a  minority  of  the  votes 
polled  are  ''for  the  act  ceding  the  Illinois  and  Michii^an  Canal  to  the  United  States," 
the  governor  shall  make  proclamation  thereof,  and  tnis  act  shall  take  effect  from  and 
after  the  date  of  such  proclamation;  but  if  a  majority  of  the  votes  cast  are  "  against 
the  act  ceding'the  Illinois  and  Michigan  Canal  to  the  United  States,"  then  this  act 
shall  be  null  and  void. 

Approved,  April  28, 1882. 

It  will  be  observed  that  this  act  of  cession  is  coupled  with  the  condi- 
tion that  the  United  States  «hall  enlarge  and  maintain  the  present 
canal,  but  is  silent  concerning  the  obligations  resting  upon  the  canal. 


Digitized  by 


Google 


APPENDIX  II — ^REPORT  OF  MAJOR   HANDBURY.  2159 

and  which  will  continue  to  attach  thereto  under  whatsoever  ownership 
it  may  pass. 

The  Board  has  made  some  effort  to  ascertain  what  these  are,  as  well 
as  the  status  of  the  right  of  way  over  certain  portions  of  the  line  occu- 
pied by  the  canal,  but  without  success,  nor  did  the  time  within  which 
this  report  must  be  submitted  permit  a  full  investigation  of  the  matter, 
even  if  the  requisite  expert  knowledge  were  at  the  disposal  of  the 
Board. 

It  will  be  further  observed  that  the  act  is  entirely  silent  concerning 
the  works  at  Henry  and  Copperas  Greek  for  the  improvement  of  the 
navigation  of  the  Illinois  Eiver. 

It  is  a  grave  question  whether  the  present  canal  should  be  enlarged 
and  maintained  in  its  entirety,  and  the  Board  has  arrived  at  the  con- 
clusion that  it  should  not 

In  reaching  this  conclusion  it  has  been  governed  by  the  following 
considerations : 

(1)  Two  locks  and  dams  are  under  construction  by  the  United  States 
on  the  Lower  Illinois  Biver,  above  which  there  is  a  stretch  of  88  miles 
of  river  improved  and  controlled  by  the  State  of  Illinois  (although  the 
United  States  contributed  the  sum  of  $62,359.80  towards  the  cost). 

The  act  of  cession  does  not  include  this  stretch,  and  if  the  canal  were 
accepted  by  the  General  Government  it  would  thus  possess  and  be 
responsible  for  the  two  ends  of  a  very  important  water  route,  the  cen- 
tral portion  of  which  would  be  under  control  of  another  authority. 

(2)  All  dams  below  La  Salle  are,  or  are  to  be,  provided  with  locks  350 
feet  long  and  75  feet  wide,  a  size  unnecessarily  large  for  ordinary  canal- 
boats. 

They  have  been  designed  with  a  view  to  the  extension  of  river  steam- 
boat navigation  of  the  lirst-class  between  the  Mississippi  Biver  and 
Lake  Michigan,  and  form  a  part  of  a  liberal  and  wise  project,  involving 
the  continuation  of  slackwater  navigation  from  La  Salle  to  Joliet  upon 
the  same  scale. 

It  is  true  the  portion  of  the  present  canal  lying  between  these  points 
might  be  enlarged  and  utilized,  but  the  cost  of  doing  so  upon  the  scale 
of  the  improvements  below  La  Salle  would  be  greater  than  that  of 
improving  the  river  itself,  and,  even  when  completed,  would  not  be  as 
easy  of  navigation.  (See  Annual  Beport  of  Chief  of  Engineers,  1884, 
pages  1958,  1959.) 

Consequently  were  the  United  States  in  possession  of  the  canal,  it 
would  be  judicious  to  abandon  it  between  La  Salle  and  Joliet  in  favor 
of  the  river. 

But  if  the  conditions  of  the  act  of  cession  were  accepted  as  they  now 
stand,  the  United  States  would  be  estopped  from  this  course  and  com- 
pelled to  enlarge  the  canal,  notwithstanding  its  greater  cost  and  less 
efficiency. 

(3)  The  northern  terminus  of  the  present  canal  is  in  the  south  branch 
of  the  Chicago  Biver,  about  5  miles,  by  its  course,  from  Lake  Michigan. 

This  portion  of  the  river  lies  in  the  very  heart  of  the  business  portion 
of  the  city  of  Chicago,  and  through  it  all  the  commerce  to  and  from 
the  lake  must  pass. 

Numerous  bridges  span  this  part  of  the  river,  and  these  are  thronged 
day  and  night  with  a  vast  multitude  of  passing  people  and  vehicles. 

The  delays  and  annoyanccDs  arising  from  the  necessity  for  interrupting 
all  this  travel  to  allow  vessels  to  pass  the  bridges  have  become  almost 
intolerable,  and  will  not  admit  of  much  greater  increase.  If,  then,  there 
should  be  such  increase  in  the  commerce  of  the  canal  as  is  anticipated 
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wbeu  its  enlargement  shall  have  been  effected,  it  woald  be  practically 
impossible  to  take  care  of  it  by  the  present  roate,  without  subjecting 
the  people  of  Chicago  to  still  greater  annoyance. 

In  view  of  the  possibilities  of  the  case,  it  would  appear  that  whatever 
enlargement  of  the  canal  is  made  from  Joliet  northward  should  not  be 
carried  farther  than  the  "  Sag,'^  a  point  whence  the  line  of  the  canal 
could  be  easily  diverted  to  a  more  favorable  terminus. 

The  Board  then  presents  the  following  reasons  why  the  United  States 
should  not  accept  the  cession  of  the  Illinois  and  Michigan  Canal  under 
the  conditions  of  the  existing  act :  (1)  The  canal  should  not  be  enlarged 
upon  the  whole  of  the  present  line;  on  the  contrary,  it  would  be  judi- 
cious to  abandon  the  greater  portion  of  it.  (2)  The  act  does  not  pro- 
vide for  the  cession  to  the  United  States  of  that  portion  of  the  IllinoiH 
River  improvement  now  owned  by  the  State  of  Illinois,  and  which  forms 
an  essential  part  of  the  through  line. 

3d.  The  act  is  not  sufficiently  definite  as  to  the  obligations  which  the 
United  States  would  assume  in  accepting  the  transfer  of  the  canal. 

Although  the  Board  is  of  opinion  that  the  United  States  should  not 
accept  the  canal  under  the  existing  conditions,  it  is  further  of  opinion 
that  the  water-route  of  which  tbe  canal  forms  a  part  should  be  con- 
trolled by  the  General  Government,  and  that  aeceptance  should  promptly 
follow  a  proposition  to  transfer  it  under  conditions  so  modiiied  as  to 
remove  the  objections  Htated. 

In  case,  however,  it  should  be  deemed  expedient  to  ignore  the  objec- 
tions presented,  and  to  accept  the  cession  of  the  canal  under  the  present 
conditions  of  the  act  authorizing  the  transfer,  the  following  estimate  is 
submitted  of  the  cost  of  enlarging  the  canal  to  the  dimensions  of  the 
proposed  Hennepin  Canal,  that  is  to  say,  for  a  prism  80  feet  wide  at 
surface,  5&  feet  wide  at  bottom,  and  7  feet  deep,  with  locks  170  feet  long, 
.  30  feet  wide,  and  7  feet  of  water  on  the  miter-sills : 

Lengthy  miles 97.34 

Number  of  lockit 16 

Estimated  coat  of  coostruction $2,298,919. 15 

Estimated  annual  cost  of  maintenance  and  ordinary  repairs 50, 000. 00 

It  is  impracticable  to  estimate  for  extraordinary  repaira,  renewals,  etc 
These  will  have  to  be  provided  for  from  time  to  time  by  the  necessary 
appropriations  for  that  purpose. 
(See  Annual  Eeport  Chief  of  Engineers,  1883,  pages  1788  and  1789.) 
Respectfully  submitted. 

C.   B.  COMSTOCK, 

Lieut  Col.  of  Engineers^ 
and  BvL  Brig.  OenU 
O.  M.  POB, 
Lieut  Col.  of  Engineers^  and 
Bvt  Brig.  Oen.y  U.  8.  A. 
Jas.  C.  Post, 

Major  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


IMi  of  appendices  accompanying  this  report. 

No.    1.— Act*  of  Congress  relating  to  Illinois  and  Michigan  Canal  of  March  30,  1822, 

and  March  2, 1827. 
No.    2. — Navigable  depthH  on  Upper  Misaissippi,  from  Mnj.  A.  Mackenzie. 
No.    3. — Acts  of  State  of  Illinois  in  reference  to  Illinois  and  Miohigvi  Canal. 
Jfo.     *A, — Freight  rates  iu  the  vicinity  of  Saint  Paul,  furnished  by  thokinducAsof 

^fxj.  C.  J.  Allen,  but  received  too  late  lor  use  in  the  report. 
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No.     *5. — ^Letters  from  F.  Barker  and  E.  M.  Dickey  iu  reforeDce  to  freight  rates  on 

the  Upper  Mississippi. 
No.    *6. — Papers  trom  O.  Guthrie  in  reference  to  the  Illinois  and  Michigan  Canal. 
No.    *7, — ^Letter  from  J.  C.  Dove  in  reference  to  the  Hennepin  Canal. 
No.    *B. —Paper  by  Oovernor  William  Bross  in  reference  to  the  Hennepin  Canal. 
No.    *9. — Papers  from  the  Enterprise  Club  in  reference  to  the  Hennepin  Canal. 
No.    10. — Papers  from  Governor  R.  J.  Oglesby. 
No.  *11.— Papers  from  Citizens'  Committeeof  Rock  Island  and'Davenport  in  reference 

to  the  Hennepin  Canal. 
No.    12.— Map  of  rout-ti  of  Illinois  and  Michigan  and  Hennepin  canals. 

Appendix  No.  1. 

Chap.  LI.— AX  ACT  to  Krant  a  quimtity  of  land  to  the  State  of  Illinois  for  the  purposo  of  aiding 
in  opening  a  canal  to  connect  the  waters  of  the  Illinois  Hiver  with  those  of  Lake  Michigan. 

Be  it  €n€toied  by  the  Senate  and  Ilouae  of  Bepresentatirea  of  the  United  Statee  of  America 
in  Congress  assemhUdf  That  there  be,  and  hereby  is,  granted  to  the  State  of  Illinois,  for 
the  purpose  of  aiding  the  said  State  in  opening  a  canal  to  unite  the  waters  of  the 
Illinois  River  with  those  of  Lake  Michigan,  a  quantity  of  land  equal  to  one-half  of 
live  sections  iu  width,  on  each  side  of  said  canal,  and  reserving  each  alternate  sec- 
tion to  the  United  States,  to  be  selected  by  the  Commissioner  of  the  Land  Office, 
under  the  direction  of  the  President  of  the  United  States,  from  one  end  of  the  said 
canal  to  the  other ;  and  the  said  lands  shall  be  subject  to  the  disposal  of  the  legisla- 
ture of  the  said  State  for  the  purpose  aforesaid,  and  no  other:  Provided,  That  the  said 
canal,  when  completed,  shall  be  and  forever  remain  a  public  highway  for  the  use  of 
the  Government  of  the  United  States,  free  from  any  toll  or  otner  charge  whatever 
for  any  property  of  the  United  States,  or  persons  in  their  service,  passing  through  the 
same :  ProMedf  That  said  canal  shall  be  commenced  within  five  years,  and  completed 
in  twenty  years,  or  the  State  shall  be  bound  to  pay  to  the  United  States  the  amount 
of  any  lands  previously  sold,  and  that  the  title  to  purchasers  under  the  State  shall 
be  valid. 

Skc.  2.  And  be  it  further  euaoted,  That,  so  soon*  as  the  route  of  the  said  canal  shall 
be  located  and  agreed  on  by  the  said  State,  it  shall  be  the  duty  of  the  governor  there- 
of, or  such  other  person  or  persons  as  may  have  been,  or  shall  hereatter  be,  author- 
ized to  superintend  the  construction  of  said  canal,  to  examine  and  ascertain  the  par- 
ticular sections  to  which  the  said  State  will  be  entitled  under  the  provisions  of  this 
act,  and  report  the  same  to  the  Secretary  of  the  Treasury  of  the  United  States. 

Bkc.  3.  And  be  it  further  enacted.  That  the  said  State,  under  the  authority  of  the 
legislature  thereof,  after  the  selection  shall  have  been  so  made,  shall  have  power  to 
sell  and  convey  the  whole,  or  any  part  of  the  said  land,  and  to  give  a  titie  in  fee* 
simple  therefor,  to  whomsoever  shall  purchase  the  whole  or  any  part  thereof. 

Approved,  March  2,  1827.    (4  U.  S.  Stat.,  234.) 

Chap.  XTV.—AN  ACT  to  aalhorize  the  State  of  Illinois  to  open  a  oanal  throagh  the  pabUo  landa, 
to  connect  the  lllinoia  River  with  Lake  Michigan. 

Beit  enacted  by  the  Senate  and  House  of  E^resentatives  of  the  United  States  of  Arnica 
in  Ckmgress  assembled,  That  the  State  of  Illinois  be,  and  is  herebv,  authorized  to  sur- 
.vey  and  mark,  through  the  public  lands  of  the  United  States,  the  route  of  the  canal 
conneoting  the  Illinois  River  with  the  southern  bend  of  Lake  Michigan ;  and  ninety 
feet  of  land  on  each  side  of  said  canal  shall  be  forever  reserved  from  any  sale  to  be 
made  by  the  United  States,  except  in  the  cases  hereinafter  provided  for,  and  the  use 
thereof  forever  shall  be,  and  the  same  is  hereby,  vested  in  tne  said  State  for  a  canal, 
and  for  no  other  purpose  whatever ;  on  condition,  however,  that  if  the  said  State 
does  not  snrvey  and  direct  by  law  said  canal  to  be  opened,  and  return  a  complete 
map  thereof  to  the  Treasury  Department  within  three  years  from  and  after  the  pa«- 
sage  of  this  act ;  or  if  the  said  canal  be  not  completed,  suitable  for  navigation,  within 
twelve  years  thereafter ;  or  if  said  ground  shall  ever  cease  to  be  occupied  by,  and 
nsed  for,  a  canal,  suitable  for  navigation :  the  reservation  and  grant  hereby  made 
shall  be  void  and  of  none  effect :  Provided  always,  andit  is  hereby  enacted  and  declured, 
That  nothing  in  this  act  contained,  or  that  shall  be  done  in  pursuance  thereof,  shall 
be  deemed  or  construed  to  imply  any  obligation  on  the  part  of  the  United  States  to 
appropriate  any  money  to  defray  the  expenses  of  surveying  or  opening  said  canal : 
Provided  also,  and  it  is  hereby  further  enacted  and  declared,  That  the  said  canal,  when 
completed,  shall  be,  and  forever  remain,  a  pablic  highway  for  the  use  of  the  Govern- 
ment of  the  United  States,  free  from  any  toll  or  other  charge  whatever,  for  any  prop- 
erty of  the  United  States,  or  persons  in  their  service,  passing  through  the  same. 

•Omitted.    Printed  iu  House  Ex.  Doc.  No.  79,  Forty-ninth  Congress,  seoond  session. 
8872  BNO  87 136 
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Sec.  2.  And  heit  further  enacted^  That  every  section  of  land  through  which  naid  canal 
route  may  pass  shall. be,  and  the  same  is  hereby,  reserved  from  future  sale  until  here- 
after specially  directed  by  hiw ;  and  the  said  State  is  hereby  authorized  and  permit- 
ted, without  waste,  to  use  any  ma^rials  on  the  public  lands  adjacent  to  said  canal 
that  may  be  necessary  for  its  construction. 

Approved,  March  30, 1822.    (3  U.  S.  Stat.,  659.) 


Appendix  No.  2. 

LETTER  FROM  MAJOR  A.  MACKENZIE,  CORPS  OF  ENGINEERS,  WITH  TAB1£S  SHOWING 
NAVIGABLE  DEPTHS  ON  UPPER  MISSISSIPPI  RIVER. 

Upper  Mississippi  Biver  Improvement, 
United  States  Snag-boat  General  Barnard, 

Latmngf  Iowa,  September  17,  188G. 
Dear  General  :  The  inclosed  table  for  229  days  of  each  year,  from  1879  to  1885,  is 
made  up  from  the  gauge-readings  at  the  points  mentioned,  it  being  assumed  at  each 
point  that  at  zero  of  the  gauge  there  would  be  2  feet  of  water.  The  rosalts  are  not 
satisfactory,  for  since  the  river  has  been  improved  there  are  always  3  feet  from  Rock 
Island  to  Saint  Paul,  and  nearly  always  3^.  It  is  quite  impossible  to  estimate  honr 
many  days  you  can  carry  2,  3,  4,  5,  and  6  feet  from  La  Crosse  to  Saint  Paul  and  from 
Hock  Island  to  La  CrosMC,  but  assuraiug  (which  is  correct)  that  there  are  always  3 
feet,  wo  may  use  the  La  Crosse  iigures  for  1886  for  the  river  from  La  Crosse  to  Saint 
Paul  for  4,  5,  and  G  feet,  and  the  Kock  Island  figures  for  the  river  from  Rook  Island 
to  La  Crosse. 

It  often  happens,  and  may  occur  at  any  point,  that  the  river  is  very  shaUow  daring 
a  changing  of  channel  for  a  week  or  more,  and  it  is  very  difficult  to  keci>  track  of  cases 
of  this  kind. 

Very  truly, 

A.  Mackenzie, 
By  C.  W.  Durham, 

Jtsigtant  Engineer, 
General  C.  B.  Comstock, 

United  States  JSngineer. 


Table  akowing  the  number  of  days  between  April  1  and  Xovember  15  there  have  been  G/tet, 
^feetf  A  feet,  '6  feet,  and  2  feet  of  water  in  Hver  at  Saint  Paul,  La  Crossej  Dubvqne,  and 
liock  Island, 


[Two  foot  is  taken  as  the  depth  at  low  water  of  1864. 

Total  number  of  days,  229.  J 
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Appendix  No.  3. 

AN  ACT  to  provide  for  the  completion  of  the  Illinoia  and  Mlchifcaa  Canal,  in  force  April  16,  upon  the 
plan  adopted  by  the  Stace  in  1830. 

WLercas  it  has  been  represoated  that  the  city  of  Chicaj^o,  in  order  to  purify  or 
cleanse  Chicago  River  by  drawing  a  sufficient  quantity  of  water  from  Lake  Michigan 
directly  through  it,  and  through  the  summit  division  of  the  Illinois  and  Michigan 
Canal,  would  advance  a  sufficient  amount  of  funds  to  accomplish  this  desirable  ob- 
ject ;  and 

Whereas  the  original  plan  of  the  said  canal  was  to  cut  down  the  summit  so  as  to 
draw  a  snppiy  of  water  for  navigation  directly  from  Lake  Michigan,  which  plan  was 
abandoned  for  the  time  being,  after  a  large  part  of  the  work  had  been  executed,  only 
in  consequence  of  the  inability  of  the  State  to  procure  funds  for  its  further  prosecu- 
tion ;  and 

Whereas  under  the  law  creating  the  trust  the  plan  of  the  summit  division  of  the 
canal  was  changed,  the  level  being  raised  so  as  to  require  the  principal  snppiy  of 
water  to  be  obtained  through  the  Calumet  feeder,  subject  to  serious  contingencies, 
and  by  pumping  on  to  the  summit  with  the  hydraulic  works  at  Bridgeport :  Now, 
therefore, 

Skction  I.  Be  it  enacted  by  the  people  of  the  State  of  Illinois^  reprenented  %n  the  general 
assembly^  That  to  secure  the  completion  of  the  summit  division  of  the  Illinois 
and  Michigan  Canal,  upon  the  original  *'deep  out  "plan,  with  such  modiHcatiotiH 
and  changes  of  line,  if  necessary,  as  will  most  effectually  secure  the  thorough  cleaus- 
iug  or  purification  of  the  Chicago  Bivor  and  facilitate  the  execution  of  the  work,  the 
city  of  Chicago,  through  its  constituted  authorities,  may  at  once  enter  into  an  ar- 
rangement witli  the  board  of  trustees  of  said  canal,  with  a  view  to  the  speedy  ac- 
complishment of  the  work. 

2.  The  canal  shall  not  be  constructed  of  a  less  capacity  than  the  plan  adopted  by 
the  canal  commissioners  in  1836,  nor  shall  the  work  of  deepening  it  be  prosecuted  so 
as  to  materially  interfere  with  the  navigation.  By  consent  of  the  board  of  trustees, 
however,  the  navigation  may  be  opened  later  and  closed  earlier  than  usual  in  former 
years,  but  it  shall  never  be  diminished  to  a  less  time  than  six  months. 

3.  It  shall  be  lawful  for  the  city  of  Chicago  to  enter  upon  and  use  any  lauds  which 
may  be  necessary  for  the  right  of  way  for  said  canal,  if  the  route  should  in  any  part 
vary  from  the  present  line  of  canal,  and  to  take  and  use  any  materials,  of  any  de- 
scription, necessary  for  the  prosecution  of  the  work  contemplated  along  the  line 
thereof ;  the  value  of  the  same  to  be  determined  in  the  mode  provided  by  the  general 
laws  of  this  State. 

4.  The  amount  expended  by  the  city  of  Chicago  in  deeiienin^  the  summit  division 
of  the  canal,  according  to  the  plan  adonted  by  the  canal  commissioners  in  1836,  shall 
be  a  vested  lien  upon  the  Illinois  and  Michigan  Canal  and  its  revenues,  after  the  pay- 
ment of  the  present  canal  debt,  and  the  net  revenues  of  the  canal  shall  all  thereafter 
be  applied  to  the  payment  of  the  principal  and  interest  of  the  same  expended  in  ac- 
complishing the  object  of  this  act  until  the  whole  amount  is  reimbursed  to  the  city : 
Provided^  The  cost  shall  not  exceed  two  and  a  half  millions  of  dollars. 

5.  The  State  of  Illinois  may  at  any  time  relieve  this  lien  upon  the  canal  revenues 
by  refunding  to  the  city  of  Chicago  the  amount  expended  in  making  the  contemplated 
improvement  and  the  interest  thereon. 

Approved,  February  16,  1865. 

United  States  of  America, 

State  of  Illinois^  es : 

Office  of  Secretary. 
I,  Henry  D.  Dement,  secretary  of  state  of  the  State  of  Illinois,  do  hereby  certify 
that  the  foregoing  is  a  true  copy  of  an  act  to  provide  for  the  completion  of  the  Illi- 
nois and  Michigan  Canal,  upon  the  plan  adopted  by  the  State  in  1836,  approved 
February  16,  18§>,  the  original  of  which  is  now  on  tile  in  this  office. 

In  witness  whereof  I  hereto  set  my  hand  and  affix  the  great  seal  of  State,  at  the 
city  of  Springfield,  this  5th  day  of  November,  A.  D.  1886. 

[SEAL]  IIknry  D.  Dement, 

Secretary  of  State. 

AN  ACT  to  rolieve  the  Ilea  of  the  city  of  Chicago  upon  the  IlUnois  and  KichlgAa  Canal  and  rev- 
enues by  refunding  to  said  city  the  amount  expended  by  it  in  making  the  improvement  contemplated 
by  "  An  act  to  provide  for  the  completion  of  the  Illinois  and  Mlchiean  Canal  upon  the  plan  adopted 
by  the  State  in  1836,"  approved  February  16,  186^,  together  with  the  interest  thereon,  as  authorized 
hy  section  5  of  said  act,  and  to  provide  for  issuing  bonds  therefor. 

Wbereas  the  city  of  Chicago  has  expended  a  large  amount  of  money,  to  wit,  the 
sum  of  two  and  a  half  millions  of  dollars,  to  secure  the  completion  of  the  summit  di- 
vision of  the  Illinois  and  Michigan  Canal,  under  and  pursuant  to  the  provisions  of 
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said  acts,  80  approved  Febroary  16,  A.  D.  1865.  and  acts  supplementary  thereto;  and 
whereas  the  said  city  has  a  vested  lien  npon  the  said  cana],  with  its  revenuoR,  sub- 
ject to  any  canal  debt  existing  at  the  time  of  the  passage  of  said  acts ;  and  whereas 
Biiid  thou  existing  debt  due  by  the  State  has  been  fully  paid  and  canceled ;  and 
whereas  the  canal  trustees  have  delivered  to  the  State  of  Illinois  possession  and 
control  of  said  canal ;  and  whereas  it  is  provided  by  section  5  of  said  act  as  follows: 
**  The  Stato  of  Illinois  may  at  any  time  relieve  this  lien  upon  the  canal  and  revenues 
by  refnuding  to  the  city  of  Chicago  the  amount  expended  in  making  the  oontem- 
I)lated  improvement  and  the  interest  thereon  ** :  Now,  therefore, 

Skctiox  1.  Be  it  enacted  by  the  people  of  the  State  of  Illinoie,  rtpreaented  in  the  general 
aseetnbltft  That  the  sum  of  two  million  nine  hundred  and  fifty-five  thousand  three 
hundred  and  forty  dollars,  with  interest  thereon  until  paid,  be,  and  the  same  is 
hereby,  appropriated  for  the  purpose  of  relieving  the  lien  as  aforesaid,  being  the 
principal  expended  and  tho  interest  thereon,  which  said  sum  is  hereby  refunded  to 
said  city,  and  when  paid  said  city  shall  execute  and  deliver  to  the  St^te  of  IllinoiH 
a  proper  release  of  said  lien  to  the  satisfaction  of  the  governor:  and  th  auditor  of 
State,  under  the  direction  of  the  governor,  is  hereby  directed  to  draw  his  warrant  for 
said  sum  of  money  and  interest,  payable  only  out  of  any  moneys  in  the  treasury  be- 
longing to  the  fund  hereafter  provided,  to  be  known  as  the  ''canal  redemption 
fund."  That  for  the  purpose  of  providing  said  fund,  any  funds  that  are  now  or  may 
be  hereafter  in  the  State  treasury,  paid  in  on  the  settlement  of  the  canal  commis- 
sioners with  the  trustees  of  the  Illinois  and  Michigan  Canal,  as  well  as  from  the  rev- 
enues of  the  canal :  also  aU  funds  that  are  now  or  may  hereafter  be  paid  into  thn 
State  treasury  known  as  the  Illinois  Central  Railroad  fund,  shall  be  transferred  by 
the  State  treasurer,  upon  the  auditor's  warrant  drawn  for  that  purpose,  to  said  re- 
demption fund;  that  a  tax  of  one  and  one-half  mills  on  each  doUar  of  the  assessed 
value  of  all  the  taxable  property  of  the  State  be  levied  as  a  special  tax  for  the  years 
1871  and  1872 :  and  to  meet  any  deficit  in  said  revenues  to  meet  said  appropriation  the 
govei-nor,  auditor,  and  treasurer  are  hereby  authorized  to  issne  bonds  of  the  State  of 
Illinois  to  the  amount  of  two  hundred  and  fifty  thousand  dollars,  said  bonds  to  bear 
interest  at  the  rate  of  6  per  cent,  per  annum,  payable  semi-annually  in  the  city  of  ^^ew 
York,  and  shall  be  paid  at  pleasure  of  the  State  at  any  time  after  three  years  afU^r 
the  date  thereof,  and  shall  be  of  such  denomination  as  the  governor  may  deem  ad- 
visable, and  be  known  as  the  ''  revenue  deficit  bonds,"  and  shall  be  delivered  to  the 
city  authorities  of  the  city  of  Chicago,  at  par,  as  a  part  payment  on  above  appropria- 
tion :  Provided,  however.  That  not  less  than  one-fiftn,  nor  to  exceed  one- third,  of  said 
sum  so  appropriated  shall  be  received  by  said  city,  and  be  applied  in  reconstructing  the 
bridges  and  the  public  buildings  aud  structures  destroyed  by  fire  upon  the  original 
sites  thereof,  as  already  provided  b^  the  common  council,  and  the  remainder  thereof 
to  be  applied  to  the  payment  of  the  interest  on  the  bonded  debt  of  such  city,  and  the 
maintenance  of  the  ure  and  police  department  thereof. 

Whereas  by  reason  of  a  great  conflagration  in  the  city  of  Chicago  the  public  build- 
ings, bridges,  and  other  public  improvements  have  been  totally  destroyed  and  the 
business  of  the  courts  is  suspended,  whereby  an  emergency  exists  as  a  reason  why 
this  act  shall  take  effect  before  the  first  day  of  July  next :  Therefore, 

Be  it  further  en€usted,  That  this  act  shall  take  effect  and  be  in  force  from  and  after 
its  passage. 

Approved  October  20,  1871. 

Unitbd  States  of  America, 

State  of  lllinoie,  $8  : 

Office  of  Sbcrbtabt. 

I,  Henry  D.  Dement,  secretary  of  state  of  the  State  of  Illinois,  do  hereby  certify 
that  the  foregoing  is  a  true  copy  of  an  act  to  relieve  the  lien  of  the  city  of  Chicago 
npon  the  Illinois  and  Michigan  Canal  and  revenues,  by  refonding  to  said  city  tne 
amount  expended  by  it  in  making  the  improvement  contemplated  by  *' An  act  to  pro- 
vide for  the  completion  of  the  Illinois  and  Michigan  Canal  upon  the  plan  adopted  by 
the  State  in  1836,"  approved  February  16.  1865,  together  with  the  interest  tnereon, 
as  authorized  by  section  5  of  said  net,  and  to  provide  for  issuing  bonds  therefor,  ap- 
proved October  20,  1871. 

The  original  is  now  on  file  in  this  office. 

In  witness  whereof  I  hereto  set  my  hand  and  affix  the  great  seal  of  State,  at  the 
city  of  Springfield,  this  5th  day  of  November,  A.  D.  1886. 

[SEAL.]  Hekbt  D.  Dement, 

Secretary  of  State, 

ILLINOIS  AND  MICHIGAN  CANAL— FEEDERS. 

Whereas  the  State  of  Illinois  in  general  assembly,  did,  on  the  16th  day  of  Febni- 
ary,  1865,  grant  and  authorize  the  city  of  Chicago,  in  the  State  of  Illinois,  to  deepen 
the  Illinois  and  Michigan  Canal  for  the  purpose  of  and  with  the  intent  to  better  the 
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system  of  sewerage  of  the  said  city  of  Chicago,  by  pennitting  a  free  flow  of  water  from 
Lake  Michigan  through  the  Chicago  River  and  said  canal  to  theDesPlaines  and  Illinois 
rivers,  and  the  city  of  Chicago  did  perfect  said  improvement  in  conformity  with  said 
permission;  and 

Whereas  the  great  fire  in  the  said  city  of  Chicago  on  the  8th  and  9th  days  of  October, 
A.  B  1871,  did  so  greatly  damage  the  assessable  property  of  a  very  large  number  of 
its  citizens  and  tax-payers,  and  the  people  of  the  State  of  Illinois  did  by  its  general 
assembly  refund  to  the  said  city  of  Chicago  the  amount  of  the  cost  of  deepening  the 
Illinois  and  Michigan  Canal,  said  sum  refunded  beiuff  in  gross  |2,955,340 ;  and 

Whereas  the  deepening  of  the  canal,  as  aforesaid,  nas  proved  to  be  totally  inad- 
equate for  the  purposes  intended,  and  the  large  amount  of  sewage  of  the  city  of  Chi- 
cago being  far  greater  tiian  the  capa<;ity  of  the  canal  and  the  water  now  passing 
through  it  to  deodorize  and  render  innocuous ;  and 

Whereas  the  foulness  of  the  water  annually  causes  the  death  of  millions  of  fish  in 
the  Des  Plaiues  and  Illinois  rivers,  that  float  to  the  shores  and  decay ;  and 

Whereas  said  sewage,  in  an  entirely  undecomposed  and  putrid  mass,  is  carried  by 
the  current  of  the  cauul  into  the  Des  Plaines  River,  and  thence  into  the  Illinois  River, 
and  in  its  foulest  conditions  is  thus  transported  to  and  below  the  city  of  Peoria,  in 
said  State,  rendering  the  air  at  all  points  along  its  passage  so  impure  and  foul  as  to 
be  exceedingly  ofi^ensive,  and  taking  with  it  fl^erms  of  disease  of  all  kinds  prevalent 
in  the  city  of  Chicago,  and  thus  spreading  tnem  broadcast  through  the  entire  Des 
Plaines  and  Illinois  river  valleys,  causing  thereby  much  illness  as  well  as  poisoning 
of  the  blood  and  debilitating  the  systems  of  200,000  people;  and 

Whereas  careful  investigation  leads  our  people  to  fear  that  an  epidemic  may  spread 
over  said  section  of  the  State  of  Illinois  from  the  causes  above  stated ;  and 

Whereas,  in  addition  to  the  above  distress,  there  has  been  a  great  loss  to  property, 
business  industries,  and  to  the  communities  in  said  region  by  reason  of  the  causes 
herein  mentioned ;  and 

Whereas  prior  to  the  deepening  of  said  Illinois  and  Michigan  Canal  the  water  neces- 
sary for  all  purposes  of  navigating  said  canal,  and  propelling  of  machinery  was  ob- 
tained from  the  Des  Plaines  River  and  the  Calumet  feeder,  through  Lane's  Lake ; 
and 

Whereas  the  bed  of  the  Des  Plaines  River  at  the  summit,  and  thence  westward  along 
the  line  of,  and  adjacent  to,  the  canal,  is  at  a  low  stage  of  water  8  feet  above  the  sur- 
face level  of  the  canal,  and  will  average  a  supply  of  water  sufficient  for  all  canal 
pnrposesduring  the  season  of  navigation;  and 

Whereas  the  supplying  of  the  canal  from  these  sources  will  so  dilute  and  weaken 
the  sewage  of  the  city  of  Chicago  as  to  greatly  relieve  it  of  its  foulness  and  stench, 
to  the  great  delight,  relief,  and  health  of  the  people  near  to  and  bordering  upon  the 
line  of  the  canal,  the  Des  Plaines  and  Illinois  rivers :  Therefore,  be  it 

Beaolved  hy  the  senate  (the  house  of  representatives  oonowrring  herein)^  That  the 
board  of  canal  commissioners  of  the  Illinois  and  Michigan  Canal  be,  and  they  are 
hereby,  directed  to  cause  sluice-ways  of  sufficient  capacitv,  with  the  proper  guard- 
gates,  to  be  opened  from  the  Des  Plaines  River  to  the  canal  at  or  near  the  summit,  in 
Cook  County,  and  at  or  near  Lemont,  in  Cook  County,  and  also  to  construct  a  dam 
across  the  former  Calumet  feeder  at  such  suitable  point  as  will  cause  the  waters  from 
Lane's  Lake  to  flow  into  the  canal ;  that  said  canal  commissioners  shall  immedi- 
ately commence,  construct,  and  improve  said  sluices  and  feeders  in  the  order  named, 
and  pay  for  the  same  out  of  any  moneys  in  their  hands  or  control  as  canal  commis- 
sioners resulting  from  the  earnings  of  the  canal.  The  amount  to  be  expended  as 
above  designated  in  the  prosecution  of  said  improvement  shall  not,  however,  exceed 
the  sum  of  ten  thousand  dollars :  Provided,  That  the  canal  commissioners  shall  tirat 
confer  with  the  mayor  and  other  proper  authorities  of  the  city  of  Chicago,  and  if  said 
city  shall  proceed  without  delay  to  cause  a  flow  into  the  canal  from  the  Chicago 
River  sufficient  to  dilute  and  purify  the  waters,  and  thus  remedy  the  evils  complained 
of,  said  flow  to  bo  not  less  than  60,000  cubic  feet  per  minute,  including  the  ordinary 
flow  into  the  canal  from  the  Chicago  River,  or  so  much  thereof  as  in  their  judgment 
the  said  canal  can  carry ;  and  if  this  shall  be  accomplished  by  the  1st  day  of  Septem- 
ber, 1881,  the  commissioners  shall  accept  it  in  lieu  of  obtaining  a  supply  of  water 
from  the  other  sources  named :  Provided,  further,  That  said  commissioners  are  hereby 
directed  to  take  care  of  the  60,000  cubic  feet  per  minute,  above  contemplated,  if  so 
furnished  by  the  city  of  Chicago :  Provided^  further.  That  the  adoption  of  this  resolu- 
tion shall  not  commit  the  State  to  a  system  of  permanent  drainage  of  Chicago  sewer- 
ago  through  either  the  canal  or  Des  Plaines  or  Illinois  rivers,  but  that  the  State  re- 
serves the  right  to  require  the  city  of  Chicago,  in  future  years,  to  take  care  of  its  sew- 
age through  other  channels :  And  provided,  further,  That  the  said  city  of  Chicago  shall 
erect  pumping  works  for  the  purpose  of  causing  such  flow,  as  aforesaid,  the  canal 
commiRsioners  shall  allow  the  said  city  to  erect  said  pumping  works  upon  the  canal 
lands  in  Bridgeport,  and  said  city  shall  support,  control,  and  manage  said  pumping 
works,  subject  to  the  directions  of  the  canal  commissioners,  relative  to  the  amount  of 
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water  to  be  received  iuto  the  canal  from  time  to  time,  aa  the  exigeneles  of  the  canal 
may  reqaire,  bnt  at  the  expense  of  said  city  of  Chicago :  Provided,  fyriher,  That  the 
city  of  Chicago,  its  officers,  agents,  or  employ^  shall  derive  from  this  resolation  no 
right  1o  control  or  exercise  any  authority  over  any  of  the  gates,  locks,  or  dams  of  said 
canal. 


letter  from  the  board  of  canal  commiss^ioners  of  illinois. 

State  of  Illinois, 
Board  of  Canal  Commissioners, 
Central  Office^  Lockport,  IIL,  October  7,  1865. 
Sir  :  The  letter  of  yonr  private  spcrotary  of  2d  instant,  inclosing  one  from  CoL  C. 
B.  Comstock,  one  of  the  Board  of  Engineers  appointed  by  Congress  to  examine  the 
canal,  is  duly  received. 

•Omitted  here.    It  may  be    found  prinfed  in  Report  of  Board  of  Engineers  aa 
Table  No.  15. 


Appendix  No.  10.  i 

letter  from  HON.   R.  J.   OOLE8BY,  GOVERNOR  OF  ILLINI08. 

« 

State  of  Illinois,  Executive  Office, 

Springfield,  October  18,  1886. 

Dear  Sir  :  Upon  the  receipt  of  your  letter  of  the  28th  of  September  last^  it  was  re-  I 
ferred  to  the  Board  of  Canal  Commissioners  of  the  State  of  Illinois,  with  directions  to  i 
furnish,  in  anthentic  shape,  the  information  desired  in  said  communication.  I 

Your  communication  of  the  5th  instant,  in  which  yon  state  **  I  would  ask  to  be  in-        I 
formed  what  rights  pr  privileges  have  been  granted  to  Chicago  by  the  State  of  Diinois        i 
in  this  matter,  or  have  been  acquired  without  grant ;  and  to  be  furnished  with  copies        I 
of  any  such  grant,  authority,  or  other  action  by  the  State,  or  by  any  of  its  officers,'^ 
was,  in  like  manner,  referred  to  the  Board  of  Canal  Commissioners.  i 

I  have  the  honor  to  inclose  herewith  a  "  statement  showing  leases  of  water-power, 
90-foot  strip,  lots  and  lands,  and  ice  on  the  Illinois  and  Michigan  Canal ;  also  con-         i 
tracts  for  oiay,  spoil-bank,  and  other  stone,"  transmitted  by  our  canal  commissioners,         i 
which  I  trust  will  enable  your  board  to  arrive  at  a  correct  and  exact  understanding 
of  the  matters  covered  by  said  statement  in  so  far  as  the  same  is  responsive  to  the 
four  point«  mentioned  in  your  first  communication. 

I  also  inclose  you  a  printed  list*  of  locks  and  lands  still  belonging  to  the  canal 
referred  to  in  the  communication  of  the  canal  commissiouers  to  me  of  date  October 
7,  1886;  and  also  please  find  a  copy  of  a  communication  from  George  F.  Brown, 
secretary  of  the  Board  of  Canal  Commissioners,  addressed  to  mo  of  date  October  7, 
1886. 

In  response  to  the  inquiries  contained  in  vour  communication  of  the  5th  instant,  I 
inclose  you  herewith  a  type- writer  copy  or  an  act  of  the  general  assembly  of  the 
State  of  Illinois,  approved  February  16,  1865,  which  conferred  upon  tho  city  of 
Chicago  the  power  to  enter  upon  the  summit  division  of  tho  Illinois  and  Michigan 
Canal,  and  to  complete  the  same  according  to  the  original  deep-cut  plan,  with  mo<li- 
fioations,  etc.,  as  stated  in  said  act;  and  an  act  of  the  general  assembly  of  the  State 
of  Illinois,  approved  October  20,  1871,  entitled  "  An  act  to  relieve  the  lion  of  the  city 
of  Chicago  upon  the  Illinois  and  Michigan  Canal  and  revenues,"  etc.,  by  which 
last-mentioned  act  you  will  observe  the  State  of  Illinois  made  provision  for  refund- 
ing to  the  city  of  Chicago  $2,955,340,  to  relieve  the  State  of  the  lien  created  upon  said 
canal  for  any  amount  expended  by  tho  city  of  Chicago  in  the  improvement  of  the 
same. 

The  original  copy  of  an  act  approved  16th  of  February,  1865,  will  be  found  on  pages 
8.3  and  84  of  the  session  laws  of  1865 ;  and  tho  original  act  approved  October  20, 1871, 
will  be  found  on  pages  170,  171,  and  172,  of  the  session  laws  of  1871  and  1872  of  the 
State  of  Illinois. 

To  the  total  sum  expended  by  canal  commissioners  and  canal  trustees,  $6,557,681.50, 
the  cost  of  constructing  the  Illinois  and  Michigan  Canal,  may  be  added  the  sum  of 
$2,955,:M0,  the  amount  paid  by  the  State  to  the  city  of  Chicago,  as  provided  in  the 
act  of  October  20,  1871,  being  the  amount  expended  by  the  State  of  Illinois  in  the 
construction  and  completion  of  said  canal. 
Very  respectfully,  yours, 

R.  J.  Oglesby. 

Gen.  C.  B.  Comstock, 

President  Board  of  Canal  Engineers, 
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In  reply  thereto  we  would  submit  the  foUowiD^ : 
(1)  The  cost  of  constructiuc  the  Illiuois  and  Micl 


(1)  The  cost  of  constructing  the  Illiuois  and  Michigan  Canal ' 

Amount  expended  by  the  canal  commissioners $5, 133, 062. 21 

Amount  expended  by  the  canal  trustees 1,424,619.29 

Total 6,557,681.50 

This  does  not  include  the  amount  expended  by  the  city  of  Chicago  in  deepening  the 
^mmit  level  of  the  canal,  and  refunded  to  said  city  after  the  fire  in  1871  by  act  of 
the  legislature  of  this  State,  apprdved  October  20,  1871. 

(2)  There  was  granted  to  the  State  of  Illinois  by  act  of  Congress  approved  March 
2,  1827,  the  alternate  sections  of  land  for  5  miles  on  either  side  of  said  canal.  The 
odd-numbered  sections  were  selected  under  the  grant,  and  through  those  sections 
tho  bed  of  the  canal  and  90  feet  on  either  side  have  always  been  reserved  from  sale. 

In  Ltockport  and  Ottawa  the  canal  is  of  double  width  (120  feet),  and  the  canal  offi- 
cials laid  out  and  sold  lots  right  up  to  the  bank  on  one  side  of  the  canal ;  on  the  other, 
in  Lockport,  a  street  is  laid  outside  of  the  tow-path,  and  in  Ottawa  the  **  ninety  feet" 
is  reserved. 

A  list  of  the  lots  and  land  still  belonging  to  the  canal  may  be  found  in  the  api^ndix 
to  the  last  report  of  the  canal  commissioners,  pages  27  and  28,  which  is  herewith  in- 
closed. 

(3)  Through  the  even-numbered  sections  right  of  way  was  granted,  and  90  feet  on 
either  side,  by  act  of  Congress  of  March  30,  1822.  In  some  instances  land  through 
which  the  canal  passes  was  patented  before  this  grant,  and  through  such  sections  no 
**  90-feet  strip  "  is  claimed.  , 

(4)  A  list  is  herewith  inclosed,  showing  the  leases  of  water-power,  ''  90-feet  strip," 
lots  and  lands,  and  ice,  also  the  contracts  for  clay  and  stone  now  existing. 

Respectfully  submitted. 

Gko.  F.  Brown, 
Secretary  Commisaianers, 
Hon.  R.  J.  OoLKSBY, 

Governor,  Springfield,  Ilh 


II  4. 

IMPROVEMENT  OF  THE  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

The  object  of  this  improvement  so  far  as  at  present  projected  is  to 
secure  a  channel  200  feet  wide  and  10  feet  deep,  from  Oalamet  Harbor, 
Illinois,  to  one-half  mile  east  of  Hammond,  lud.,  with  the  view  to  in- 
creasing the  facilities  for  handling  the  growing  commerce  of  this  re- 
gion, and  also  to  aid  in  providing  means  for  the  better  accommodation 
of  much  of  the  commerce  that  must  be  reshipped  somewhere  in  the  vi- 
cinity of  Chicago  and  which  is  now  very  much  crowded  in  that  city. 

The  river  and  harbor  act  of  July  5,  1884,  appropriated  $50,000  for 
the  improvement  of  that  section  of  the  river  from  the  harbor  to  the 
outlet  from  Lake  Calumet,  with  the  following  proviso: 

That  no  part  of  said  sum  shall  be  expended  until  tbe  rigbt  of  way  shall  have  been 
conveyed  to  the  United  States  free  from  expense,  and  the  United  States  shall  be  fully 
released  from  all  liability  for  damages  to  adjacent  property  owners,  to  the  satisfac- 
tion of  the  Secretary  of  War. 

Parties  directly  interested  in  the  improvement  of  this  section  of  the 
river  have  for  some  time  been  actively  engaged  in  securing  to  the 
United  States  the  right  of  way  and  releases  required  by  the  above  pro- 
viso. The  matter  is  now  so  far  advanced  as  to  be  placed  in  the  hands  of 
the  United  States  district  attorney  for  the  northern  district  of  Illinois 
for  examination  of  titles  and  preparation  of  the  necPssjvry  legal  papers. 

Work  will  be  commenced  on  this  section  of  the  river  as  soon  as  the 
requirements  of  the  proviso  have  been  complied  with. 
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The  river  and  harbor  act  approved  August  5, 1886,  appropriated  an 
additional  sum  of  $30,000  for  the  improvement  of  this  river,  a  part  of 
which  was  designated  by  Congress  to  be  used  in  dredging  in  the  river 
between  the  Forks  and  one-half  mile  east  of  Hammond.  This  part  was 
further  divided  at  the  State  line  between  Illinois  and  Indiana. 

The  status  of  this  appropriation  and  the  work  dependent  thereon  will 
be  understood  from  the  following  extract  from  my  letter  of  May  28j 
1887,  submitting  a  project  for  the  expenditure  of  the  available  portion 
of  it  : 

The  lauguago  of  tbat  part  of  the  act  which  relates  to  this  appropriation  reads  as 
follews : 

*' Improving  Calnmet  River,  Illinois:  Continning  improvement,  thirty  thonsand 
dollars ;  of  which  eleven  thousand  two  handred  and  iilty  dollars  are  to  be  nsed  be- 
tween the  Forks  and  one-half  mile  east  of  Hammond,  Indiana,  five  thonsand  six 
hnndred  and  twenty-five  dollars  of  which  are  to  be  used  in  dredging  the  river  be- 
tween the  Forks  and  the  State  line  of  Illinois  and  Indiana,  and  five  thonsand  six 
hundred  and  twenty-five  dollars  on  the  river  at  Hammond,  Indiana:  Provided,  how- 
evtfTf  That  no  part  of  said  sum,  nor  any  snm  heretofore  appropriated,  except  the  said 
eleven  thousand  two  hundred  and  fifty  dollars,  for  the  river  above  the  Forks,  shall  be 
expended  until  the  entire  right  of  way,  as  set  forth  in  Senate  Executive  Docnment 
number  nine,  second  session,  Forty-seventh  Congress,  shall  have  been  conveyed  to  the 
United  States  free  of  expense,  and  the  United  States  shaU  be  fully  released  firom  all 
liability  for  damages  to  adjacent  property  owners,  to  the  satisfaction  of  the  Secretary 
of  War ;  and  if  any  of  the  owners  of  real  estate  required  to  be  taken,  or  that  is  dam- 
aged for  the  pnrpose  of  straightening  or  widening  that  portion  of  the  Calnmet  Siver 
for  which  the  appropriation  herein  is  now  made,  can  not  be  induced  to  convey  to  the 
United  States  such  real  estate  so  required,  and  release  their  claim  for  damages  caused 
by  said  improvement,  or  should  the  owner  or  owners  be  incapable  of  conveying  and 
releasing,  or  should  his  or  her  name  or  residence  be  unknown,  or  he  or  she  be  a  non- 
resident of  the  State  of  Illinois,  it  shall  then  bo  the  duty  of  the  United  States  attor- 
ney for  the  northern  district  of  Illinois  to  immediately  file  a  petition  in  any  court 
having  jurisdiction  thereof,  in  the  manner  and  as  authorized  by  tlie  laws  of  the  State  of 
Illinois  in  such  cases,  for  the  purpose  of  ascertaining  the  just  compensation  to  be  paid 
to  the  respective  owners  of  the  land  taken  or  damaged:  Provided^  however,  That  the  other 
owners  of  property  and  parties  interested  in  said  improvement  shall  first  execute  a 
bond  to  the  United  States,  to  be  approved  by  the  Secretary  of  War,  for  the  payment 
of  the  costs  of  such  proceedings,  and  to  pay  any  judgment  that  may  be  rendered 
therein,  and  on  failure  to  do  so  the  proceedings  shall  be  dismissed.'' 

In  your  letter  of  February  10,  1887,  referring  to  previous  instructions  npon  this 
matter,  I  am  cautioned  to  take  great  care  in  preparing  my  project,  that  no  work  be 
proposed  which  will  bo  calculated  to  render  the  United  States  li  able  for  damages 
caused  by  infringements  upon  private  rights. 

In  order  to  ascertain  to  what  extent  the  projected  improvement  for  the  Calumet 
River  between  the  Forks  and  one-half  mile  east  of  Hammond,  that  w^as  before  Con- 
gress when  this  appropriation  was  made,  and  which  it  is  assumed  is  to  be  carried  out 
so  far  as  the  amount  will  suffice,  would  infringe  upon  private  rights,  and  also  whether 
the  amount  allotted  could  be  expended  in  carrying  out  the  project  without  rendering 
the  United  States  liable  for  damages  caused  by  infringements,  in  case  the  right  of 
way  was  not  previously  obtained,  it  was  necessary  to  collect  additional  data  and  go 
into  a  more  thorough  investigation  of  the  subject  than  could  be  undertaken  with  the 
means  at  hand  at  the  time  the  project  was  originally  submitted  to  Congress. 

For  reasons  given  in  my  letter  of  December  4,  1886,  I  was  authorized  by  Depart- 
ment letter  of  December  23,  1886,  to  make  additional  surveys  of  the  Calumet  River 
between  the  Forks  and  one-half  mile  east  of  Hammond,  Ind.  These  additional  sur- 
veys consisted  in  locating  accurately  the  recognized  section  lines  and  corners  in  the 
vicinity  of  the  river,  and  from  them  plotting  the  various  parcels  of  ground  as  they 
are  shown  npon  the  title  plats  in  the  county  recorder's  office.  Copies  of  the  original 
plats  of  the  meander  lines  of  the  stream  were  obtained  from  the  General  Land  Office, 
and  copies  of  the  original  notes  of  these  meanders  were  obtained  from  the  recorder'H 
office  of  Cook  County,  III.,  and  Lake  County,  Ind.  All  these  additional  dat-a  have 
been  plotted  upon  the  map  of  this  reach  of  the  river  made  in  this  office  in  1886,  a 
tracing  from  which  accompanied  my  project  for  improving  Calnmet  River  from  tbo 
Forks  to  one-half  mile  east  of  Hammond,  submitted  January  6, 1886.  A  tracing  fropi 
this  map  as  it  n«»w  stan^^,  with  these  additions  and  changes,  is  herewith  submitted,  in 
a  separate  roll,  to  form  part  of  this  report. 

It  was  thought  that  by  plotting  the  orii^inal  meander  lines  of  th  e  stream  npou  the 
map  it  would  appear  that  the  boundaries  of  the  projected  channel-way  could  be 
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changedi  without  detriment  to  the  character  of  the  improvement,  so  that  in  general 
they  would  be  fonnd  within  the  meander  lines,  thus  avoiding  to  a  considerable  ex- 
tent infringing  upon  private  rights  and  the  necessity  for  obtaining  right  of  way  and 
release  from  liability  for  damages ;  but  when  these  came  to  be  used  the  line  ran  so 
wild  over  the  territory  that  no  reliance  could  be  placed  upon  the  accuracy  of  the  notes. 
Where  the  meanders  cross  the  section  lines  they  appear  to  be  reasonably  accurate ; 
between  these  points  no  reliance  can  be  placed  on  them.  The  results  are  shown  upon 
the  tracing  by  the  broken  sepia  lines.  Within  the  limits  of  the  State  of  Indiana  the 
meander  lines  appear  wide  apart,  giving  ample  room  for  the  projected  channel.  In 
Illinois  they  are  near  together ;  in  general  less  than  200  feet  apart. 

The-shore  line  of  the  Calumet  River  is  poorly  dedned.  The  banks  are  very  low,  and 
throughout  nearly  the  whole  of  the  reach  now  under  consideration  the  wet  season 
tindsthe  country  generally  a  swamp.  Here  and  there  are  small  patches  of  the  bank 
that  rise  above  the  general  level. 

These,  with  the  ground  that  is  artificially  raised,  are  generally  occupied  by  large  man- 
ufacturing establishments.  The  ordinary  level  of  the  water  in  the  river  does  not  differ 
materially  from  that  in  Lake  Michigan.  The  channel  soundings  shown  upon  the  map 
are  referred  to  the  same  plane  used  for  the  soundings  in  Calumet  Harbor,  which  plane 
is  1  foot  above  Chicago  City  datum.  The  present  navigable  channel  through  this  re- 
gion is  very  narrow,  and  not  capable  of  being  improved  to  any  great  extent  without 
being  widened  and  deepened  throughout.  Under  these  circumstances,  and  with  the 
abutting  property  owners  claiming  to  the  thread  of  the  stream,  and  no  line  to  deter- 
mine where  navigable  rights  should  begin,  it  is  difficult  to  determine  how  far  the 
Uuited  States  can  enter  upon  the  improvement  contemplated  by  Congress  without  be- 
coming liable  for  damages  for  infringement  upou  private  rights. 

The  limits  within  which  there  can  be  no  doubt  upon  this  point  are  very  circum- 
scribed. 

So  far  as  I  have  been  able  to  ascertain  from  conversation  with  parties  owning  or  con- 
trolling property-affected  by  the  contemplated  improvement,  it  seems  to  be  universally 
conceded  that  the  work  should  be  carried  forward  on  the  basis  of  a  channel  200  feet 
wide  and  16  feet  deep ;  and  those  property  owners  seem  ready  and  willing  to  concede 
to  the  United  States  every  necessary  right  of  way  and  release  from  liability  to  dam« 
ages. 

From  the  fact  that  the  Attorney-General  has  given  the  district  attorney  for  the 
northern  district  of  Illinois  instructions  to  procure  these  releases,  as  shown  by  the 
copy  of  his  letter  to  the  Secretary  of  War,  dated  Febrnary  19, 1887,  sent  to  me  with 
your  letter  February  25,  1887, 1  infer  that  he  is  of  opinion  that  releases  are  necessary 
for  this  part  of  the  river  as  well  as  for  the  part  to  which  the  balance  of  the  amount 
appropriated  is  applicable. 

Since  the  project  for  this  Impro  cement  was  submitted  to  Congress,  parties  control- 
ling property  along  the  river  have  of  their  own  accord,  in  one  instance,  projected  a 
channel-way  differing  considerably  from  the  one  proposed.  This  occurs  on  the  bend, 
at  the  town  marked  Surnham  upon  the  map.  This  change  is  very  much  to  the  ben- 
efit of  navigation,  and  it  was  made  by  the  parties  with  the  full  expectation  that  they 
would  be  required  to  give  to  the  United  States  the  right  of  way  through  the  prop- 
erty and  release  from  all  liability  for  damages  before  the  work  of  improvement  was 
commenced.  On  the  basis  of  their  projected  channel-lines,  the  Pennsylvania  Com- 
pany has  built  a  railroad  bridge  over  the  river  at  this  point.  The  change  in  the 
channel  lines  will  increase  the  cost  of  the  river  improvement  slightly  and  improve 
navigation  very  considerably.    This  change  is  shown  upon  the  map. 

It  would  seem  from  this  exhibit  of  the  state  of  affair^  at  present  existing  in  this 
locality  that  it  would  be  for  the  best  interests  of  all  concerned,  and  especially  those  of 
the  Government,  to  await  the  action  of  the  Attorney-Genorars  Department  on  the 
matter  of  the  releases  and  right  of  way  before  commencing  the  actual  work  of  dredg- 
ing the  channel.  If  the  language  of  the  act  making  the  appropriatiou  be  not  con- 
sidered compulsory  in  regard  to  the  immediate  expenditure  of  the  amount  allotted  for 
this  work,  it  is  suggested  that  in  the  light  of  the  new  data  now  laid  before  the  Chief 
of  Engineers  he  may  deem  this  course  of  procedure  the  proper  one. 

Your  attention  has  been  called  by  the  Hon.  W.  D.  Owen,  M.  C,  to  a  view  of  this 
language,  from  which  it  appears  that  it  was  the  design  of  Congress  that  the  f  11,250 
allotted  from  the  appropriation  of  $30,000  for  continuing  the  improvement  of  the 
Cahimet  River,  Illinois,  to  the  river  between  the  Forks  and  ono-half  mile  cast  of  Ham- 
mond, Ind.,  should  be  expended  in  dredging,  without  awaiting  the  grant  of  the  right 
of  way  and  release  from  liability  to  damages  from  the  adjacent  property  owners. 

There  does  not  seem  to  be  any  evidence  that  the  work  to  be  done  with  this  sum  is 
not  to  be  considered  by  Congress  as  a  part  of  the  approved  project  for  the  improve- 
ment of  the  river.  ♦ 

The  United  States  can  certainly  proceed  without  let  or  hinderanoe  to  the  improve- 
ment of  what  is  now  the  recognized  channel  of  the  river,  provided  that  in  doing  so 
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there  be  no  encroachments  upon  or  dama^  to  property  adjacent  thereto.  This  chan- 
nel I  conceive  to  be  shown  by  the  soundings  npon  the  accompanying  map. 

There  are  some  points  on  the  reach  of  the  river  between  the  Forks  and  the  State 
line  between  Illinois  and  Indiana  where  dredging  can  be  done  in  this  channel  to  the 
benefit  of  the  present  navigation  of  the  river.  On  account  of  shoal  water  in  the 
reach  below  the  Forks,  vessels  drawing  more  than  7  feet  can  not  get  into  the  reach 
aJbove.  It  wonld,  therefore,  be  useless,  as  far  as  present  navigation  is  concerned,  to 
dredge  to  a  greater  depth  than  7  feet. 

Wibhin  tlra  State  of  Indiana  and  in  the  town  of  Hammond  it  would  be  a  great  con- 
venience for  the  shipping  if  a  basin  could  be  provided,  even  of  7  feet  depth,  where 
the  vessels  that  at  present  frequent  the  place  could  be  turned.  At  present  they  are 
obliged  to  go  a  considerable  distance  from  the  dock  before  this  can  be  accomplished. 

This  basin  could  be  made  within  the  proposed  ^00  feet  channel  lines,  and  in  my 
judgment  without  rendering  the  United  States  liable  for  any  damages  whatever. 

To  comply  with  the  instructions  contained  in  your  letters  of  Febmary  ^  and  10, 
1887, 1  have  the  honor  to  respectfully  recommend  that  the  $11,250  allotted  to  dredgin;; 
between  the  Forks  and  one-half  mile  east  of  Hammond  from  the  |30,000  appropriated 
for  continuing  improvement  of  Calumet  River,  Illinois,  be  expended  as  follows :  |5,G25 
in  dredging  in  the  present  recognized  channel  between  the  Forks  and  the  State  line 
of  Illinois  and  Indiana,  at  such  points  and  to  such  depths  as  will  give  tbo  greatest 
relief  to  the  present  commerce  of  the  river,  these  points  to  be  selected  as  far  as  prac- 
ticable from  those  that  are  within  the  limiting  lines  of  the  proposed  new  channel-way 
for  the  river ;  $5,625  in  dredging  in  the  river  at  Hammond,  Ind.,  so  as  to  improve  the 
present  channel  and  form  a  basm  in  which  vessels  that  frequent  this  locality  can  bo 
turned  and  handled  with  greater  facility  than  the  present  state  of  the  channel  will 
admit  of,  this  dredging  to  i>e  done  within  the  limiting  lines  of  the  proposed  new  chan- 
nel-way for  the  river  m  this  locality. 

This  recommendation  was  concurred  in  by  the  Ohief  of  Engineers 
and  approved  by  the  Secretary  of  War.  Proposals  for  doing  this  dredg- 
ing were  advertised  for  June  28,  and  will  be  opened  July  29, 1887. 

The' estimated  cost  of  the  improvement  of  the  lower  section  of  the 
river  so  as  to  provide  a  channel  200  feet  wide  and  16  teet  deep  was 
8225^000.  For  the  npper  section  with  the  same  width  and  depth  the 
estimated  cost  was  $200,000,  making  a  total  of  $425,000. 

These  estimates  were  based  upon  the  assumption  that  the  Govern- 
ment owns  its  own  dredges,  and  contingent  upon  the  fact  that  suffi- 
cient funds  be  available  at  the  outset  for  the  purchase  of  the  x>lant  and 
the  performance  of  one  season's  work.  The  estimates  submitted  for 
doing  the  same  work  by  contracts  and  with  insufficient  appropriations 
are,  for  the  lower  section  of  the  river,  $625,000,  and  for  the  upper, 
$375,000:  total,  $1,000,000. 

It  would  be  far  more  economical  for  the  Government  in  this  case  to 
purchase  its  own  plant,  and  after  doing  the  work  throw  it  away,  than 
to  adopt  the  contract  policy  with  small  appropriations. 

ESTIMATE  OF  FUNDS  FOB  THE  TEAS  ENDINO  JUNE  30,  1889. 

As  both  sections  of  the  river  are  now  included  in  the  proposed  im- 
provement, the  estimates  therefore  are  embraced  in  one  item ;  and  for 
the  continuation  of  the  improvement  the  additional  amount  of  $120,000 
is  asked. 

As  the  Calumet  Biver  and  Harbor  are  so  closely  connected  in  their 
commercial  relations  no  commercial  statistics  are  given  in  this,  place. 

Money  statement. 

60,000.00 
772,50 
July  1,  1887,  amoant  available 79,2*27, SO 


July  1, 1886,  amount  available $50,000.00 

Amount  appropriated  by  act  approved  August  5,  1886 30, 000. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 772,50 
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-\ov\i\t.  C.^^^ Undated)  required  for  completiou  of  ex istiog project .-...$345, 

ioaiitti]atoaubeprotitablyoxpendediuii8cal.yeareDding  Judo  30, 1889  120, 
bcuitted   in  compliaiice  with  requirements  of  sections  2  of  river  and 
xa.TV>oi:  cMSts  of  1866  and  1867. 


lis. 

SURVEYS  FOR  THE  HENNEPIN  CANAL. 

No  additional  surveys  were  made  during  the  year  for  the  Hen 
ainal  or  expenses  incurred  on  account  of  the  appropriation  th< 
hicli  was  assigned  to  this  office. 

Money  statement. 

aly  1,  18S6,  amount  available \ 

\i\y  \,  1887,  amouTit  available 


116, 

preliminary  examination  of  farm  creek.  illinois,  with  a 
to  changing  its  course. 

United  States  Engineer  Office, 
Chicago  J  III,  December  9, 1^ 
General  :  To  comply  with  the  provisions  of  section  7,  river  an( 
bor  act  approved  August  5, 1886, 1  have  the  honor  to  report  tl 
lowing  facts  and  conclusions  as  the  result  of  a  preliminary  examii 
made  by  me  of  "  Fa^rm  Creek,  Illinois,  with  a  view  to  changit 
course.'* 

Farm  Creek  I  find  is  an  ordinary  and  rather  insignificant  tow 

run,  about  12  miles  in  length,  located  in  Fond  du  Lac  and  Washii 

townships,  Tazewell  County,  111.    It  has  the  usual  characterist 

Buch  streams  in  this  section—dry  or  nearly  so  during  dry  weath 

the  rainy  seasons  overflowing  its  banks  where  it  can,  and  brii 

down  trom  the  bluffs  considerable  quantities  of  gravel  and  sand  ^ 

it  spreads  out  over  the  bottom  lands.    It  empties  into  Peoria  Lak( 

its  lower  end,  opposite  the  city  of  Peoria.    Its  present  low- water  i 

is  perhaps  a  mile  above  the  lower  end  of  the  lake.    The  stream  1 

the  blufi;  about  1^  miles  from  the  lake,  and  for  this  distance  flows 

the  bottom  lands  with  no  well-defined  high-water  channel.    Th< 

dences  are  that  during  its  high-water  stages  the  mouth  may  be 

where  within  a  reach  of  2  miles  along  this  portion  of  the  Illinois  1 

As  a  result  of  this  action,  the  eastern  side  of  the  lower  end  of  I 

Lake  seems  to  be  gradually  shoaling  up  with  a  tendency  to  exten 

nver  proper  further  north. 

A  comparison  of  the  maps  in  this  office  showing  old  soundings 
those  of  recent  date  does  not  indicate  that  this  process  is  workinj 
detriment  to  the  interests  of  navigation  on  the  west  side  of  the  la 
As  there  are  no  navigation  interests  to  be  subserved  in  this  lo< 
on  the  east  side,  the  benefits  to  the  general  commerce  of  the  country 
derived  from  changing  the  course  of  Farm  Creek  are  not  appj 
From  the  facts  developed  during  this  investigation,  I  conclude  thi 
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nproveinent  is  Dot  necessary  in  the  interests  of  commerce, 

sv^opthy  to  be  undertaken  by  the  General  Government. 

be  proper  to  mention  also  in  this  connection  that  the  portion 

MS  Eiver  which  it  is  assumed  is  to  be  benefited  by  the  pro- 

ovement  lies  within  the  reach  of  that  river  that  is  controlled 

ite  of  Illinois  through  its  board  of  canal  commissioners. 

^llected  on  its  commerce  for  the  benefit  of  improvements 

;he  State. 

T  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuby, 

Major  J  Corp%  of  Engineers. 
n.  J.  0.  DuANE, 
f  of  Eng%neer%y  U.  8.  A. 


I  I  7. 

RY  EXAMINATION  OP  CALUMET  RIVER,  ILLINOIS,  FROM  THE 

?  the  river  near  its  entrance  into  lake  calumet  1  o 
le,  and  also  from  riverdalfi  to  blue  island. 

United  States  Engineer  Office, 

Chicago^  IlLj  November  16,  1886. 
L  :  I  have  the  honor  to  present  the  following  report  upon  a. 
jr  examination  of  the  "Calumet  Eiver  from  the  forks,  near  its 
Lake  Calumet,  to  Kiverdale,  and  also  from  Riverdale  to  Blue 
provided  for  in  the  river  and  harbor  act  of  August  5,  last, 
tch  of  river  indicated  above  is  in  length  about  9J  miles,  and 
about  If  miles  of  the  upper  part  of  the  main  river  and  8 
a  lower  portion  of  the  Little  Calumet, 
sr  stream  was  examined  in  1882  and  reported  upon  by  me 

9  of  that  year.    (See  Report  of  Chief  of  Engineers  for  1884, 

of  special  importance  can  be  added  to  that  report,  as  the 
iditions  of  the  river  remain  unchanged  and  the  industrial  in 
he  two  towns  have  been  but  slightly  increased  since  1882. 
port  above  referred  to,  I  stated  substantially  that  while  the 
nt  of  the  Grand  and  Little  Calumet  rivers  was  not  a  public 
]  considered  that  they  were  worthy  of  improvement  to  the 
cated,  viz : 

id,  on  the  Grand  Calumet,  and  Riverdale,  on  the  Little  Calu- 
in  conjunction  with  the  improvement  of  the  main  river  and 
Q  contemplated. 

nded  to  make  a  channel  200  feet  wide  and  16  feet  deep  from 
igan  to  the  town  of  Hammond,  and  appropriations  amount- 
>00  have  been  made  for  that  purpose,  with  the  proviso,  how- 

10  work  shall  benndertaken  until  the  right  of  way  shall  have 
eyed  to  the  Government,  free  of  expense,  and  the  United 
ased  from  all  damages  to  adjacent  property  owners.  Kftbrtjs 
nade  by  i)artie8  interested  in  the  improvement  to  obtain  the 
•eleases,  but  as  condemnation  proceedings  must  be  taken  in 
►f  cases,  I  consider  that  <inito  a  length  of  time  must  elapse 
i^ork  of  improvement  can  be  commenced.  This  latter  should 
ly  be  done  first,  and  before  any  thing  is  contemplated  on  the 
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There  is  a  good  chauiiel  for  the  present  commerce  of  the  Little  Cal- 
umet River,  and  it  will  be  sufficient  for  some  years  to  come,  or  until 
the  improvement  of  the  lower  river  is  uearing  completion ;  only  an  oc- 
casional lumber  vessel  now  goes  to  Blue  Island.  In  view  of  all  these 
circumstances  I  do  not  deem  that  the  work  is  a  public  necessity,  or  that 
the  river  is  worthy  of  improvement  at  the  present  time  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 
Brig.  Gen.  J.  0.  Duane, 

Chief  of  Engineers^  If.  8.  A. 
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IMPROVEMENT  OF  HARBOKS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHI- 
GAN AND  OF  GRAND  RIVER,  BELOW  GRAND  RAPIDS. 


RICPOUT  OF  CAPTAIN  I).  U\  LOCK  WOOD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CUARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Charlovoix  Harbor  aud  eutrauco  to 

Pino  Lako,  Michigan. 

2.  Frankfort  Harbor,  Michigan. 

3.  Harbor  of  Refngo  at  Portage  Lako, 

Michigan. 

4.  Manistco  Harbor,  Michigan. 

5.  Ludington  Harbor,  Michigan. 

6.  Pentwater  Harbor,  Michigan. 

7.  White  River  Harbor,  Michigan. 


8.  Muskegon  Harbor,  Michigan. 

9.  Grand  llavou  Harbor,  Michigan. 

10.  Grand  River,  Michigan. 

11.  Black  Lako  Harbor,  Michigan. 
P<^.  Saugatnck  Harbor,  Michigan. 

13.  South  Haven  Harbor,  Michigan. 

14.  Saint  Joseph  Harbor,  Michigan. 

15.  Michigan  City  Harbor,  Indiana. 


EXAMINATIONS, 


16.  Grand  River,  Michigan. 

17.  Pigeon  River,  Michigan. 

18.  Carp  River,    Michigan,  at    Leland, 

with  a  view  to  alTording  an  en- 
trance to  Carp  Lake  for  harbor  of 
refuge. 


19. 


20. 


Lake  Michigan,  at  Empire,  with  a 
view  to  cutting  a  channel  across  the 
bar  from  Lake  Michigan  to  Bar  Lake. 

Grand  Traverse  Bay,  with  a  view  to 
eonneeting  it  with  Torch  Lake,  near 
^astport,  Mich. 


United  States  Engineer  Office, 

Grand  Eapids,  Mich.j  August  6, 1887. 

Sir  :  I  have  the  houor  to  submit  herewith  my  annual  reports  for  works 
of  river  and  harbor  improvements  under  my  charge  for  the  fiscal  year 
ending  June  30, 1887. 

I  would  respectfully  state  that  it  has  been  impossible  to  secure  the 
proper  commercial  statistics  for  fiscal  year  ending  June  30, 1887. 

I  have  incorporated  in  this  report  statistics  for  the  calendar  year  of 
1886. 

The  report  of  number  of  vessels  entered  and  cleared  and  tonnage  of 
the  same  is  for  the  fiscal  year  ending  June  30, 1887. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  XJ,  S,  A, 
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JJ  I. 

IMPROVEMENT    OF    CHARLEVOIX   HARBOR  AND    ENTRANCE   TO    PINE 

LAKE,  MICHIGAN. 

Object — To  secure  a  navigable  cliauiiel  from  Lake  Michigan  by 
Roiiud  Lake  to  Pino  Lake. 

Project — ^Tbo  project  adopted  iu  1868,  and  revised  in  1875  and  1876, 
was  to  dredge  a  channel  100  to  150  feet  wide,  and  protect  its  side^ 
by  close  piling.    This  was  modified  in  1876  by  substituting  crib-work 
for  piling  beyond  the  shore-line.    The  additional  project  for  channel 
between  Round  and  Pino  lakes  was  adopted  in  1882,  and  provided  for  ; 
a  dredged  channel  80  feet  wide  and  12  feet  deep,  protected  by  pile  re- 
vetment.    Present  works — north  pier,  779  feet  long,  being  302   feetj 
crib- work  20  feet  wide,  built  in  1879  and  1881 ;  40  feet  crib- work  20  feetj 
wide,  and  429  feet  crib- work  16  feet  wide,  built  previous  to  1873  by  I 
local  enterprise.     The  extension  of  north  pier  towards  Pine  Lake  is| 
by  plank-beam  revetment  591  feet  in  length. 

The  south  pier  is  291  feet  long,  251  feet  being  crib- work,  20  feet| 
wide,  built  in  1885.  This  pier  is  extended  to  Bound  Lake  by  a  plank-, 
l)eam  revetment  1,493  feet  long. 

The  channel  between  Round  and  Pine  lakes  is  protected  by  pile  re- 
vetments 12  feet  wide ;  that  on  the  north  bank  being  339  feet'loug  andl 
that  on  south  bank  being  366  feet.    The  crib-piers  are  in  serviceablel 
condition,  but,  owing  to  the  fact  that  the  work  stated  to  have  been  puti 
in  by  local  enterprise  previous  to  1873  was  merely  placed  upon  thenatu-F 
Till  bottom  of  the  lake,  it  has  never  been  possible  to  dredge  the  channel! 
between  the  piers  to  its  full  width  for  fear  of  undermining.   The  plank-[| 
beam  revetments  are,  in  some  places,  particularly  on  south  side  of|  I 
channel,  showing  evidences  of  weakness.    This  is  due  to  the  fact  thatP  j 
the  work  was  never  properly  tied  back,  and  pressure  from  the  rear,  to-  -" 
gether  with  the  undermining  in  front,  has,  in  some  places,  inclined  it 
towards  the  channel. 

The  works  in  the  npper  channel  are  in  good  order. 

Throughout  the  year  a  navigable  channel,  sufficient  for  the  needs  of 
the  commerce  of  the  locality,  has  been  maintained  from  Lake  Michigan 
to  Pine  Lake. 

Operations. — A  contract  with  Luther  E.Allen,  approved  by  the  Chief 
of  Engineers  under  date  of  April  2, 1887,  is  now  in  force  for — 

(1)  Building  plank-boam  revetment  (360  feet)  from  present  end  of 
north  revetment  to  bridge,  with  edging  or  brush  backing. 

(2)  Dredging  in  channel  below  Round  Lake,  a  cut  across  sand-spit 
in  Round  Lake,  site  of  plank-beam  revetment,  and  site  of  ciib. 

(3)  Placing  one  crib  20  feet  by  50  feet  in  12  feet  of  water  in  extension 
of  south  pier,  the  superstructure  to  be  six  courses  high. 

The  contractor  commenced  operations  June  23,  and  up  to  the  end  of 
the  fiscal  year  had  removed  3,360  cubic  yards  of  sand  and  gravel  from 
lower  channel. 

Present  depth  oftcater. — Vessels  drawing  11  feet  have  some  difficulty 
in  entering  and  leaving  the  harbor.  The  trouble  is  due  to  a  shoal  that 
of  late  years  has  been  making  out  around  the  end  of  the  south  pier,  and 
to  shoal  places  in  the  caannel,  caused  by  propellers  getting  aground 
and  washing  up  the  bottom  with  their  wheels  trying  to  get  off. 

The  piers  and  revetments  are  in  serviceable  condition.  The  filling  in 
some  cases  has  settled  so  as  to  require  renewaljj.  bu,t  otherwise  only 
nominal  repairs  are  needed. 
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The  village  conncil  some  time  ago  gave  to  the  Eifenbarg  Milling 
Company  a  site  for  a  grist-mill  jast  below  the  bridge  and  located  the 
soath  face  of  the  bailding  with  reference  to  the  proposed  north  line  of 
the  channel.  This  was  done  and  the  mill  built  without  the  matter  being 
referred  to.  me  in  any  way.  The  south  face  of  the  building  is  so  near 
the  proposed  line  of  revetment  that  the  owners  of  the  mill  fear  that  in 
dredging  for  the  site  of  the  revetment  the  foundation  may  be  under- 
min^,  and,  as  a  consequence,  threaten  legal  proceedings  to  stop  the 
work  should  they  find  it  necessary  to  do  so  to  protect  their  property. 

As  already  stated  in  previous  reports,  an  extension  of  the  south  pier 
is  deemed  necessary  to  intercept  a  shoal  making  out  from  the  shore  and 
across  the  channel.  The  estimated  length  of  this  extension  was  300 
l^et,  of  which  50  feet  is  provided  for  by  the  present  contract  with  Mr. 
Allen.  The  completion  of  the  north  revetment  in  lower  channel  to  the 
bridge  is  also  very  necessary  to  prevent  shoaling  in  channel  from  mate- 
rial washed  out  of  the  unprotected  bank. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30. 1880,  in  extending  the  south  pier,  complet- 
ing revetment  in  upper  cnannel,  and  in  general  repairs  to  piers  and 
plank  beam  revetments,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-hoose  is  Grand  Traverse.  A 
heacon-ligbt  is  shown  near  end  of  north  pier. 

Original  estimated  cost  of  work,  1868 1198,044.14 

Amended  in  1876. 186,000.00 

Whole  amount  appropriated  from  1868  to  1887,  inclusive 81, 000. 00 

Whole  amount  expended 70,710.63 

Money  statement 

July  1, 1886,  amount  availaW |1, 028.11 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

11,028.11 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontetanding  July  1, 1886 $656.93 

July  1,  1887,  outstanding  liabilities 82.00 

73a93 

July  1, 1887,  amount  available »    10,289. 18 

{Amount  (estimated)  required  for  completion  of  existing  proleot 105, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endinff  June  30, 1889    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahttraot  of  hida  received  4ind  opened  February  15,  1887,  by  CapU  D»  W,  Lochoood,  Corps 
qf  Engineers,  for  improving  harbor  at  Charlevoix,  Mich, 


If  Atorial  in  pl«oe. 


Building  plank  beam  revetment : 

Piles per  linear  foot. 

Timber,  B.  If perMfeet. 

Pino  plank,  selected,  B.  Ji . . .  .do . . . 
Pine  plank,  contractors'  option,  B. 

If perM  feet. 

Screw  and  washer  bolts  per  pound. 

Cut  nails do  .. 

Brush peroArd.. 

Edgings do. 


Total  of  material . 


Dredging  at— 

Site  of  revetment per  cubic  yard. 

Site  of  crib do... 

In  the  channel do... 

In  Round  Lake do... 


Total  of  dredging., 


Conatmction  of  crib : 

Oak  timber,  B.  M per  M  feet. 

Hemlook  timber,  B.  M do. .. 

Pine  timber,  B.  M. do... 

Pine  plank, B.  M do... 

Screw-bolts,  complete. . .  .per  pound. 

Drift-bolts do... 

Wrought  spike do... 

Stone per  cord. 

Brush do... 


Total. 


$ai8 

24.00 
20.00 

15.00 

.06 

.04i 

2.90 

2.90 


2.103.13 


80.00 

22.  UO 

25.00 

20.00 

.06 

.05 

.05 

10.00 

8.00 


2,611.15 


''I 


!•? 

-•9 
Sol 

lik 


90.35 
.40 
.35 
.35 


8,290.00 


$0.30 
25.00 
20.00 

20.00 

.00 

.06 

4.00 

4.00 


I. 
I- 


$0.17 
25.00 
2&00 

l&OO 

.07 

.044 

3.00 

2.50 


2,938.70  2,17a60 


.20' 
.20 
.20 
.'20 


1,870.00 


35.00 

25.00 

25.00 

20.00 

.06 

.06 

.06 

7.00 

i.00 


2.478.602,277.23 


^4 


$0.11 
20.00 
15.00 

12.00 
.05 
.05 
8.00 
2.50 


1, 703. 97 


.18 
.22 
.22 
.18 


If 


.22 
.60 

.28 
.24 


..  1 1,837. 00 2, 416. 00 


50.00 
18.00 

saoo 

22.00 
.07 

:21j 

7.00 
4.00 


40.00 

16.00 

20.00 

16.00 

.04 

.04 

.05 

9.00 

6.00 


85.00 

18.00 

28.00 

26.00 

.08 

.05 

.07 

7.50 

8.00 


2,122.102,316.86     2,282.91 


$0  17 
27  00 
19.50 

17.50 

.06 

.04J 

3.50 

3.00 


2,288.49 


.28 
.3,5 
.28 
.29 


2,667.50 


42.00 

22.00 

27.00 

16.00 

.05i 

.04i 

.05i 

6l7& 

3.60 


The  bid  of  Luther  E.  Allen  wa^  aooepted  in  the  three  olaases  of  work. 


WAVmaSHT    OF    COMMBRCIAL    STATISTICS,  CHABUEVOIX    HARBOR,  MICHIQAK,    FROM 
«  JULY  1,  ItiUe,  TO  JUNE  30,   1887. 

VesaeU  entered  andoleftred 753 

Tonnage 151,360 

Statement  of  the  amount  of  commerce  during  ike  year  1866. 


Articles. 

Quantity. 

Articles. 

Quantity. 

Entered: 

Nnmlier of  vessels. 

390 
62,932 
200,000 
75,000 
2,478 
1,689 
16,091 
18,705 
37,967 

Cleared: 

Knmber  of  Teeeels  a................. 

397 

Number  of  tons  ....•>  •-- 

Number  of  tons -■ -- 

63.124 

Shingles 

Lath  

do.... 

tons.. 

do — 

...bushels.. 
.packageH.. 
tons. 

Lumber 

Shingles  

..  feet,B.M.. 

oorda.. 

number.. 

do.... 

....J.. cords.. 

20,442.000 
2,070.000 

Coal 

Oats  knd  com 

Groceries 

Iron  ore    

Slabs  and  wood 

Picketo   

Railroad  ties 

Posts 

BarK    

^   18;  183 
49.6U0 
182,113 
63;295 
11, 112 

Iron  ore... 

tillM. 

19,800 
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J  J  2. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

Object. — To  Becare  a  navigable  channel  from  Lake  Michigan  to  Lake 
Aux  Bees  Scies  and  to  make  of  it  a  harbor  of  refuge. 

Project — The  present  project,  adopted  in  1866,  was  to  dredge  a  chan- 
nel 200  feet  wide  across  the  narrow  strip  of  sand  separating  the  two 
lakes,  and  extending  from  the  12-foot  curve  in  one  to  the  12-foot  curve 
in  the  other,  the  sides  of  the  cut  to  be  protected  by  crib-piers  and  revet- 
ments. 

Present  work. — On  north  side  of  channel  there  are  603  feet  of  crib- 
work  20  feet  wide,  and  396  feet  of  pile  revetment  14  feet  wide.  On  south 
side  of  channel  there  are  351  feet  of  crib- work  30  feet  wide,. 799  feet  crib- 
work  20  feet  wide,  and  187  feet  of  pile  revetment  14  feet  wide.  All 
these  works  are  in  a  good  state  of  repair. 

Depth  of  water. — The  present  available  depth  is  12.9  feet. 

Operations. — During  the  past  fiscal  year  the  filling  of  the  inner  por- 
tion of  north  revetment  was  completed  for  a  distance  of  396  feet  and 
ballasted  with  stone.  On  the  south  side  the  filling  for  a  distance  of  187 
feet  from  the  inner  end  was  also  completed  and  ballasted  with  stone. 
and  the  top  course  of  superstructure  for  a  length  of  230  feet  renewed 
and  new  cross-ties  put  in.  The  south  pier  was  extended  by  the  addi- 
tion of  a  crib  50  feet  long  by  30  feet  wide  on  pile  foundation.  This  work 
was  done  by  contract,  Mr.  L.  E.  Allen,  of  Charlevoix,  being  the  con- 
tractor. As  stated  in  previous  reports,  the  lake  bottom  in  advance  of 
the  piers,  at  a  depth  of  about  16  feet,  is  rocky,  and  it  is  believed  that  if 
the  piers  were  extended  to  this  depth  there  would  be  no  further  trouble 
from  shoaling  at  the  harbor  entrance. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1889,  in  pier  extension  and  such  repairs  as 
m^ky  become  necessary,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated. 

This  work  is  located  in  the  Micfaisan  collection  district,  Michigan.    The  nearest 

Sort  of  lentry  is  Grand  Haven,  Mich.    The  nearest  light-house  is  at  Point  Anx  Bees 
cie0.     A  pier-light  is  located  near  end  of  south  pier. 

Original  estimated  cost  of  work,  1866,  amended  in  1875,  and  again  in 

1879 $254,196.00 

Whole  amount  appropriated  from  1865  to  1887,  inclusive ^ 2b^,  659. 65 

Amount  covered  into  Treasury  (Report  1871,  page  133) 5,721.50 

Whole  lunount  expended 246,189.39 

Money  statement. 

July  1,  1886,  amount  available $4,065.63 

Amount  appropriated  by  act  approved  August  5,  1886 7, 000. 00 

11,065.63 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $7,196.67 

July  1,  1887,  outstanding  liabilities 120.00 

7,316.67 

July  1,  1887,  amount  available 3',  748. 96 
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r  Amount  (estimated)  reqnircd  for  completion  of  existing  project ^3, 000.  00 

J  Amonnt  that  can  beprontablyexpendedinfiecal  year  ending  June  30, 1889    50, 000.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
v!      harbor  acts  of  1«66  and  1867. 


Abstract  of  bids  received  and  opened  February  15,  1887,  by  Capt.  D.  JV.  Lockwood,  Carpt 
of  Engineers f  for  improving  harbor  at  Frankfort y  Mich. 

fPier  coDBtractioD.J 


Material  m  place. 


1.  Channcey  E. 
Mitcbell,  Lad. 
ingtoD,  Mich. 


2.  Luther  E. 

Allen.  Cbaile- 

voix,  Mich. 


Poondat  ioD  piles per  1  i dear  feet 

"Sbeet-piles do.. 

-Oak  timber per  M  feet 

Hemlock  timber <lo.. 

Pine  timber do.., 

JPiue  plank  do  .. 

Sorew-bolta,  complete perpoand 

Drift-bolti do  ., 

Wrought  spike. do.. 

Stone per  cord. 

Brush do    . 

Dredging per  cubic  yard 

Total 


$1. 15  I 
.35  ' 
40  00  I 
22.00 
27.00 
24.00 


.07  I 
12.00 
5.00 

.75 


$1.00 

40.00 
22.00 
26.00 
25.  CD 

.  0.-^ 

.  04 

.  06 

11.  Oil 

6.00 

.  75 


6,i02.U  I 

L 


5,873.03 


The  bid  of  Luther  E.  Allen  was  accepted. 


J  J3- 


IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHEGAN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  to  Port- 
age Lake^  .such  as  to  make  of  it  a  harbor  of  refuge. 

Project — ^The  original  project  adopted  in  1879  was  to  dredge  a  chan- 
nel 300  feet  wide  and  18  feet  deep  connectin^ij  the  two  lakes.  The  sides 
-of  the  cut  to  be  protected  by  pile  revetments  extending  into  Lake 
Michigan  by  piers  of  crib- work. 

The  channel,  however,  is  370  feet  wide. 

Present  works, — North  side  of  channel  50  feet  crib- work,  24  feet  wide, 
and  1,239  feet  of  pile  revetment  14  to  18  feet  wide,  filled  with  edgings, 
t)allasted  with  stone;  south  side  of  channel  573  feet  pile-work  14  to  18 
feet  wide,  and  805  feet  pile  revetment  14  feet  wide,  filled  with  edgings, 
ballasted  with  stone.  All  this  work  is  in  good  condition,  except  a 
short  stretch  in  each  pier  where  the  channel  rows  of  piles  were  not 
driven  deep  enough  for  an  18-foot  channel. 

Depth  of  irafer.-^During  the  fall  and  winter  the  channel  made  by 
United  States  dredge  during  the  summer  of  18S6  shoaled  up  so  that  at 
the  opening  of  navigation  only  light-draught  vessels  could  enter. 

Operations  during  year. —Hired  lab^r.  Tlie  add  tioual  filling  required 
in  the  new  revetment  south  pier  was  pat  in  this  work,  being  completed 
July  31, 1886.  Altogether  182  cords  of  edgings  were  added  to  the  tilling, 
which  was  in  this  manner  brought  up  to  the  bDttom  of  cross-ties.  The 
dredging  in  the  channel  by  United  States  dredge  Fargu^ar,  commenced 
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May  16, 1886,  wae  completed  July  9,  making  a  channel  50  feet  wide  and 
13  feet  deep  at  low  water.  On  the  20th  of  June,  1887,  the  Farquhar 
was  again  pat  at  work,  and  at  the  close  of  the  fiscal  year  had  removed 
4,209  cubic  yards  of  sand  in  re-opening  the  channel. 

By  contract, — A  contract  was  entered  into  with  Schwarz  &  Berner, 
approved  by  the  Chief  of  Engineers  February  23, 1887,  for  placing  two 
cri  bs  60  by  24  feet  on  pile  foundation  in  extension  of  north  pier.  The  con- 
tractors commenced  work  on  May  20,  and  at  the  close  of  the  fiscal  year 
sixteen  courses  of  the  first  crib  and  five  courses  of  the  second  crib  had 
been  completed. 

Condition  of  piers. — South  side :  The  old  work  from  west  end  of  new 
revetment  will  have  to  be  rebuilt  eventually .  as  the  piles  were  only 
driven  to  a  slight  penetration.  The  new  revetment  needs  additional 
filling.  North  side:  The  revetment  is  in  good  condition.  The  crib  at 
outer  end  has  settled  irregularly  and  requires  leveling  up. 

Until  the  piers  are  extended  to  deep  water  so  that  the  channel  can  be 
excavated  to  its  proposed  depth  of  18  feet,  dredging  will  be  required  at 
comparatively  short  intervals  to  accommodate  local  commerce.  As  local 
business  improves  a  deeper-draught  class  of  vessels  will  be  required,  and 
as  a  consequence  more  dredging.  Sound  economy  would,  therefore,  in- 
dicate that  appropriations  for  this  work  should  be  sufficiently  large  to 
complete  it  within  the  shortest  possible  time. 

The  approved  project  called  for  1,000  feet  crib- work  24  feet  wide  and 
200  feet  crib-work  30  feet  wide  to  place  the  outer  ends  of  the  piers  iu 
water  sufficiently  deep  to  prevent  shoaling  of  channel  inside. 

I  would  respectfully  recommend  that  $150,000  be  appropnated  for  the 
fiscal  year  ending  June  30,  1889,  as  that  amount  can  be  economically 
expended. 

This  work  ie  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.    The  nearest  light-hoase  is  Manistee,  Mich. 

Original  estimated  cost  of  work,  1879 1189,860.00 

Whole  amonnt  appropriated  from  1879  to  1887,  inclnsi ve 82, 500. 00 

Whole  amount  expended 70,239.47 

Money  statement 

July  1,  1886,  amount  available $682.22 

Amonnt  appropriated  by  act  approved  August  5, 1886 15, 000. 00 

15,682.22 
July  1,  1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $1,870.66 

July  1,  1887,  outstanding  liabilities 1,551.03 

*  — 3,421.69 

July  1,  1887,  amount  available 12,260.53 

{Amount  (estimated)  required  for  completion  of  existing  project 182, 500. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30,  lti89  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  bids  received  and  opened  February  15, 1887,  by  Capt.  D.  W.  Lockwoody  Corps  of 
Engineers  f  for  improving  harbor  of  refuge  at  Poi*tage  Lake,  Mich. 

[Pier  coDstruotioD,  2  cribs.] 


Material  in  place. 


Foundation  piles per  linear  foot 

Sheet  piles do.. 

Oak  timber per  M  feet 

Hemlock  timber ....  do.., 

Fine  timber do.. 

Pine  plank do.. 

Screw-bolts,  complete per  pound 

Drift-bolU do.. 

Wrought  spike do... 

Stone per  cord. 

Brush do.. 

Dredging per  cubic  yard 

Total,  2  cribs 


ee 

h 


to 


$1.00 

.30 

40.00 

24.00 

28.00 

20.00 

.08 

.04 

.08 

10.00 

6.00 

1.00 


9,663.26 


9 

^ 


$1.00 

.30 

40.00 

20.00 

25.00 

20.00 

.05 

.04 

.06 

10.50 

6.00 

.60 


8,84&8I 


II 

5^ 


$L15 

.40 

40.00 

22.00 

27.00 

24.00 

.C8 

.05 

.07 

12.00 

5.00 


10. 036. 38 


.35 

45.  C<i 

22.00 

27.*Xj 

19.00 

.05 

.04 

.05 

S.O(i 

5.00 

-SC- 


8.597.8S 


The  bid  of  Schwarz  &  Bemer  was  accepted. 


COMMERCIAL  STATISTICS    HARBOR  OF  REFUGE  AT  PORTAGE    LAKE,   MICHIGAN,   FROM 

JULY  1,  1886,  TO  June  30,  1887. 


Veasels  entered  and  cleared . 


* 156 

Tonnage 7,800 


Statement  of  the  amount  of  commerce  during  the  year  1886. 

Articles  cleared : 

Lamber feetB.  M..  6,000,000 

Bark cords..  8,000 

.  Wood do...  5,000 

Railroad  ties number ..        10,000 


JJ  4. 

IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

Object. — To  secare  a  navigable  channel  from  Lake  Micliigan  into 
Manistee  Biver  and  Lake. 

Project — ^The  project  now  in  force  was  adopted  in  1866  and  modified 
in  1870-'74,  and  is  to  secure  a  channel  of  navigable  width  and  12  feet 
deep,  the  piers  to  extend  to  the  14-foot  curve  in  Lake  Michigan.  Pres- 
ent width  of  channel  at  entrance,  180  feel. 

Present  work. — (1)  North  pier  1,048  feet  in  length,  403  feet  being  crib 
work  24  feet  wide,  constructed  in  1876-'82;  30  feet  crib- work  '60  feet 


Digitized  by 


Google 


APPENDIX  J  J — HEPORT  OF  CAPTAIN  LOCKWOOD.    2183 

wide,  constructed  in  1872 ;  616  feet  crib- work  20  feet  wide,  constructed 
in  18«8-'72.  (2)  North  pile  revetment,  1,304  feet  long,  14  feet  wide, 
constructed  in  1873-78.  The  work  on  north  side  is  badly  decayed  in 
places,  and  requires  repairing  at  once.  (3)  South  pier  1,047  feet  crib- 
work,  150  feet  being  30  feet  wide,  built  in  1882-'86;  261  feet  24  feet 
wide,  built  in  1876-'79 ;  30  feet  30  feet  wide,  built  in  1872;  and  616  feet 
20  feet  wide,  built  in  1868-'72.  This  work  is  in  fair  condition,  but  needs 
refilling.  The  south  pile  revetment  is  490  feet  long,  14  feet  wide,  and 
should  be  rebuilt  above  the  water-line. 

Depth  of  water, — During  the  year  a  navigable  channel  of  12  feet  depth 
has  been  maintained. 

Operations. — Hired  labor.  The  broken  and  decayed  portions  of  tim- 
ber work  in  north  pier  crib- work,  as  well  as  in  the  south  pier  crib- work, 
were  renewed  and  filling  overhauled  in  worst  part«  of  revetments  on 
both  sides.  New  filling  of  edgings  and  stone  were  added  where  most 
needed.  The  work  was  done  between  August  9  and  October  30,  1886, 
by  contract.  A  contract  was  entered  into  with  Schwarz  &  Berner,  ap- 
proved by  the  Chief  of  Engineers  April  2, 1887,  for  placing  one  crib  60  by 
30  feet  on  pile  foundation  in  extension  of  south  pier.  The  bar  at  the  en- 
trance of  this  harbor  limits  the  draught  of  vessels  entering  and  leaving 
this  harbor  to  about  12  feet.  To  increase  the  depth  over  the  bar  it  will 
be  necessary  to  revet  both  sides  of  the  river  from  the  eastern  ends  of  the 
present  revetments  to  Manistee  Lake.  The  currentfrom  this  lake  to  Lake 
Michigan  is  so  swift  that  large  quantities  of  sand  are  carried  down  and 
dropped  in  Lake  Michigan  just  in  advance  of  the  piers.  As  the  project 
in  force  requires  the  extension  of  the  piers  to  the  14-foot  curve  in  Lake 
Michigan,  it  is  respectfully  recommended  that  $50,000  be  appropriated 
for  the  fiscal  year  ending  June  30, 1889,  to  be  applied  to  pier  extension 
and  repairs  to  existing  work. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Qraod  Haven,  Mich.     A  light  is  shown  near  the  head  of  sonth  pier. 

Original  estimated  cost,  1866,  amended  1875 $234,000.00 

Whole  amount,  appropriated  1866  to  1887,  inclusive 238,000. 00 

Whole  amount  expended 225,108.12 

Money  statement 

July  1, 1886,  amount  available $5,217.32 

Amoun  t  appropriated  by  act  approved  August  5,  1886 10, 000. 00 

15,217,32 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1. 1886 2,325.44 

July  1, 1887,  amount  available 12.891.88 


r  Amount  (estimated)  required  fbr  completion  of  existing  project 92, 700. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    50, 000. 00 


]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acta  of  1866  and  1867. 
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AMrad  of  hida  received  and  opened  February  15, 1687,  'bg  Capi.  D.  W,  Lookwoodf  Corps  of 
Engineers^  for  improving  harbor  at  Manistee,  Mich, 

[Pier  constmctioD,  one  crib.] 


IdtktibTiaX  in  place. 


21, 


Fonndation-pUea per  linear  foot. 

Sheet-piles....*. ^ do  .. 

Oak  timber per  M  feet 

Hemlock  timber do... 

Pino  timber do... 

Pine  plank  do    . 

Sorew-bolta  complete per  pound 

IMft-bolta T;..:.do.. 

Wroaght  spikes do... 

Stone per  cord 

Brash do  . 

Dredging per  cubic  yard 

Total 


$1.00 

.30 

40  00 

24  00 

28.00 

aO  00 

.08 

.04 

.08 

10.00 

7.00 

1.00 


10.00 

.20 

40.00 

23.00 

30.00 

20.00 

.05 

.05 

.Of. 

10.00 

4.00 

.00 


$1.15 

.35 

40.00 

20.00 

27.00 

24.00 

.08 

.05 

.07 

11.50 

5.00 

.80 


$0.»5 

.28 

42.00 

22.00 

20.00 

10.00 

.05 

.04 

OS 

&00 

4.00 

.70 


0.007.60 


5,837.12 


0,003.82 


6,104  20 


The  bid  of  Sohwarz  &,  Berner  was  accepted. 


OOMMBRCIAL    STATISTICS,    MANISTEE    HAABOR,    MICHIGAN,   FROM    JULY  1,    1886,    TO 

JUNE  aO,   1887. 

Vessels  entered  and  cleared 3,412 

Tonnage 991,872 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


Articles. 

Qunntity. 

Artidea. 

Quantity. 

Entered:        ^ 

1,604 

407, 010 

10.030 

08;t61 

10,437 

5,719 

1,585 

Tonnage 

470,272 
225,179,000 
280, 217, 000 

Number  of  TeiNiela  .... 

Lumber 

Sbinglea 

Lath      

..feet,B.M.. 

Tonnage 

tons.. 

.bashela.. 
..bsrwls.. 
tons.. 

17,032,000 
1,945 
6,400 
4,450 

Oats  and  oonr 

Flour 

Coal 

Slabs  and  wood 

Posts     

PoUtoes 

Salt 

cord.. 

....number.. 
....bushels.. 

hArraU.. 

Cleared: 

748,809 

Number  of  Teasela..... 

J  J  5. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

Olj€ct--The  original  object  of  this  improvement  was  to  secure  a  chan- 
nel of  navigable  width  and  12  feet  deep,  between  Lake  Michigan  and 
Pere  Marquette  Lake,  modified  in  1885  so  as  to  make  a  harbor  of  refuge. 

Present  prcject — To  widen  the  present  entrance  to  Pere  Marquette 
Lake  to  400  feet,  and  dredge  the  new  channel  to  a  depth  of  18  feet.  This 
will  necessitate  the  construction  of  new  south  pier  and  the  removal  of 
the  present  one. 

Present  works, — (1)  North  pier,  947  feet  long,  of  crib-work,  200  feet 
being  24  feet  wide,  built  between  1879  and  1886;  and  747  foet  20  feet 
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wide,  built  between  1868  and  1875,  with  one  crib  30  by  30  feet,  in  this 
section. 

(2)  South  pier,  1,112  feet  crib-work,  256  feet  being  30  feet  wide,  built 
between  1878  and  1882,  and  856  feet  built  between  1868  and  1874,  with 
one  Crib  25  by  25  ieet,  in  the  last  mentioned  section. 

(3)  South  revetment  and  pile-pier  567  feet  long.  Both  piers  are  in 
fair  condition. 

As  already  stated,  the  project  now  in  force  provides  for  the  removal 
of  the  entire  south  pier  and  revetment. 

Depth  of  water. — A  navigable  channel  sufOicient  for  the  needs  of  com- 
merce has  been  maintained  throughout  the  year. 

Operations. — No  work  was  done  during  the  year,  in  consequence  of 
Congress  not  authorizing  the  acceptance,  by  the  United  States,  of  the 
strip  of  land  required  to  carry  out  the  present  project  of  widening  the 
entrance  to  Pere  Marquette  Lake. 

As  it  is  highly  important  that  the  work  of  widening  the  entrance  to 
400  feet  should  be  pushed  continuously  to  completion,  when  once  com- 
menced, I  would  respectfully  recommend  that  $250,000  be  appropriated 
for  the  fiscal  year  ending  June  30, 1889,  as  this  amount  can  be  econom- 
ically expended  on  the  work. 

This  work  is  located  ia  the  Michigan  coUdotion  district,  Miohigan.    The  nearest 

I»ort  of  eutry  is  Grand  Haven,  Mich.    The  nearest  light-house  is  Grand  Au  Sable.    A 
ight  is  shown  near  the  end  of  sonth  pier. 

Original  estimated  cost  of  work,  1866,  amended  1879 $213,787.07 

And  in  1885 419,185.20 

Whole  amount  appropriated  from  1866  to  1887,  inclusive 292,435.00 

Whole  amount  expended 235,550.52 

Money  statement 

July  1,1886,  amount  available 11,695.63 

Amount  appropriated  by  act  approved  August  5.  1886 56, 250. 00 

57,945.63 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18rt6 1,061.15 

July  1,  1887,  amount  available 56,884.48 

{Amount  (estimated)  required  for  completion  of  existing  project 362, 935. 20 
Amount  that  ftan  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMHKBCIAL    STATISTICS,   LUDINOTON    HARBOR,    MICHIGAN,  FROM    JULY  1,  1886,   TO 

JUNK  30,  1887. 

Vessels  entered  and  cleared 1,442 

Tonnage 259,800 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


ArtiolM. 

QoADtity. 

j                        Articles. 

Quantity. 

Bntered: 

Knmber  of  Teasels 

683 

61, 7W 

2,1»7 

1,536 

55.073 

Cleared: 

Naiiiber  of  yessels 

686 

Floor    tons. 

Salt,  lamber,  and  merchandise,  tons 

»,40I 

Grain do 

8»lt,Iamber,and  merohftndise,  do . . 
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J  J  6. 

IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  to  Pent- 
water  Lake,  which  is  the  harbor  of  Pentwater. 

Project — The  present  project,  adopted  in  1866,  is  to  obtain  a  channel 
150  feet  wide  and  12  feet  deep,  protected  by  piers  extending  into  Lake 
Michigan  and  revetments  to  Pentwater  Lake. 

Present  works. — (1)  North  pier  consists  of  402  feet  crib- work,  of 
which  233  feet  is  30  feet  wide  and  169  feet  20  feet  wide;  428  feet 
pile-pier  14  feet  wide,  constrncted  from  1870  to  1886,  and  1,393  feet 
pile-revetment  14  feet  wide.  All  in  fair  condition.  (2)  South  pier  con- 
sists of  619  feet  crib- work,  of  which  32  feet  is  32  feet  wide,  bui!t  in  1870, 
and  587  feet  20  feet  wide,  built  in  1868-'69 ;  also  95  feet  pile-pier,  14 
feet  wide,  built  in  1872,  and  1,297  feet  pile-revetment  built  in  1873-^74. 
All  of  the  work  is  in  fair  condition. 

Depth  of  water. — A  navigable  channel  of  about  10  feet  depth  has  been 
maintained  throughout  the  year. 

Operations. — No  work  was  done  during  the  year  by  hired  labor. 

Under  contract  with  Mr.  Ghauncey  B.  Mitchell,  approved  by  the 
Chief  of  Engineers  under  date  of  April  2,  1887,  a  crib  50  feet  long  by 
30  feet  wide  has  been  placed  on  pile  foundation  in  extension  of  south 
pier,  and  at  end  of  fiscal  year  the  superstructure  had  been  raised  three 
courses  high. 

The  old  piers  and  revetments  are  still  in  serviceable  condition. 

The  project  now  in  force  calls  for  the  extension  of  the  south  pier  350 
feet,  and  it  is  respectfully  recommended  that  $40,000  be  appropriated 
for  the  fiscal  year  ending  June  30,  1889. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan. 
The  nearest  port  of  entry  is  Grand  Haven,  Mich.    The  nearest  fight-houso  is  at  Lit- 
tle Point  Sable ;  a  light  is  shown  near  head  of  south  pier. 

Original  (estimated)  cost  of  work,  186H,  amended.  1873 |192, 020. 00 

Whole  amount  appropriated  from  1866  to  18H7,  inclusive 217,  S20, 00 

Whole  amount  expended 209,791.74 

Mo7iey  statement, 

July  1,  1886,  amount  available $:i,940.16 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

12,940.16 
July  1,  1887,  amount  expende<l  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $791.90 

July  1,  1887.  outstanding  liabilities 4,120.00 

4.911.90 

July  1,  1887,  amount  available 8,028.26 

r  Amount  (estimated)  reouired  for  completion  of  existing  project 45, 000. 00 

I  Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1889    40, 000. 00 
]  Submitted  in  oomplianoe  with  requirements  of  sectious  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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Abstract  of  bids  reoeived  and  opened  February  15,  1887,  by  Capt,  D,  W.  Loekwood,  Corps 
of  Engineers,  for  impronng  harbor  at  Pentwater,  Mich. 

[Pier  coDstmction— one  orib.] 


Material  in  place. 


1.  GhannceyE. 
Mitchell,  Lud- 
iDgtoD.Mich. 


FonndationpUoft per  linear  foot.. 

Sheet-piles do... 

Oak  timber per  H  feet.. 

Hemlock  timber do 

Pine  timber , do...'. 

Pine  plank do 

Screw-bolts  complete per  pound.. 

Drift-bolte do 

Wrought  apike ,« do.... 

Stone per  cord.. 

Brash do.... 

Dredging per  enbic  yard.. 

Total 


$1.16 

.35 

40.00 

19.00 

27.00 

24.00 

.08 

.05 

.07 

12.00 

6.00 

.76 


6,000.02 


The  bid  of  Chauncey  £.  Mitchell  was  accepted. 


J  J  7. 

IMPROVEMENT  OF  WHITE  RIVER  HARBOR.  MICHIGAN. 

Object, — ^To  secure  a  navigable  channel  from  Lake  Michigan  into 
White  Lake,  Michigan. 

Project — Adopted  in  1866,  to  dredge  a  channel  200  feet  wide  and 
12  feet  deep  between  the  two  lakes,  and  protect  it  by  parallel  piers  and 
revetments. 

Present  works. — North  side,  pier  and  revetment,  composed  as  fol- 
lows :  45  feet  pile-pier,  40  feet  wide,  built  in  1872,  repaired  1885-'86 ; 
165  feet  pile  pier  20  to  26  feet  wide,  built  in  1872;  256  feet  pile-pier, 
20  feet  wide,  built  in  1871;  600  feet  pile-pier,  14  to  18  feet  wide,  built 
in  1870,  and  469  feet  pile  revetment,  12  to  14  feet  wide,  built  in  1868  j 
superstructure  rebuilt  in  1886.  All  in  bad  condition,  except  where  re- 
cently repaired. 

South  side,  composed  as  follows :  60  feet  crib- work,  30  feet  wide,  con- 
structed in  1882-'83  5  61  feet  crib- work,  24  feet  wide,  extended  by  pile- 
work  in  repairs  to  30  feet  wide  in  1881-'83 ;  255  feet  crib-work,  24  feet 
wide,  built  in  1876-'81 ;  367  feet  pile-pier,  19  to  24  feet  wide,  built  in 
1870-72  5  717  feet  pile  work,  12  to  14  feet  wide,  built  in  1869-^70  j  340 
feet  repaired  in  1885-'86,  by  building  new  superstructure,  the  remainder 
in  bad  condition,  and  414  feet  pite-revetment,  12  to  14  feet  wide,  in  good 
condition,  repaired  in  1885-'86. 

Depth  of  water, — Owing  to  defective  revetments,  sand  leaks,  etc.,  the 
channel  has  shoaled  so  that  steamers  drawing  9  to  10  feet  are  obliged 
to  enter  and  leave  stern  foremost.    There  is  probably  9  feet  available. 

Operations, — By  hired  labor.  The  superstructure  on  459  feet  of  old 
pile-revetment,  commencing  at  a  point  1,056  feet  from  outer  end  of  pier 
and  extending  east,  was  rebuilt  from  a  point  one-tenth  of  a  foot  above 
the  zero  of  the  gauge  by  sawing  ofTthe  old  piles  at  that  reference,  cap- 
ping them,  and  placing  thereon  a  regular  coursed  superstructure  with 
cross-ties  8  feet  apart.    The  work  was  then  filled  with  edgings  to  the 
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top  of  lower  cross-ties.  Plans  and  estimates  have  been  prepared  for 
rebuilding  695  feet  of  revetment  from  the  reconstructed  pier-head  in- 
shore, and  contracts  awarded  for  furnishing  the  necessary  material. 
This  work  will  be  commenced  at  an  early  date. 

There  still  remains  316  feet  of  superstructure  on  north  pier  to  be  re- 
built from  zero  of  gauge  up,  and  377  feet  on  south  side.  The  filling  on 
south  side  for  a  length  of  72.3  feet,  in  addition  to  above,  also  requires 
overhauling  and  an  increase  of  stone  ballast.  When  the  work  of  re- 
pairs is  completed  the  channel  should  be  dredged  out. 

For  continuing  pier  extension  ot  both  piers  and  renewing  entire  su- 
perstructure of  old  pile-work  not  already  overhauled  above  water-line, 
and  overhauling  and  renewing  old  filling  where  needed  to  stop  sand 
leaks  into  the  channel,  $50,000  can  be  expepded  to  advantage  during 
the  fiscal  year  ending  June  30, 1889,  and  it  is  respectfully  recommended 
that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  coHeotion  district,  Michigan^  and  is  situated 
at  the  White  River  Light.    The  nearest  port  of  entry  is  Qrand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866,  amended  1873 |220. 445. 56 

Whole  amount  appropriated  from  1866  to  1887,  inclusive 247, 550. 00 

Whole  amount  expended 237,347.54 

Money  statement 

Julyl,  1886,  amount  available 11,869.98 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000. 00* 

11,869.98 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $1,663.02 

Julyl,  1887,  outstanding  liabilities 4.50 

1,667.52 

Julyl,  1887,  amount  available 10,202.46 

(Amount  (estimated)  required  for  completion  of  existing  project 84, 225.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1689  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18()7. 


Ahstraet  of  bids  reeeived  and  opmed  May  25,  1887,  hy  Capt.  D.  W.  Lochwood,  Corps  of 
Engineers,  for  fumiahitig  material  at  White  River  Harbor,  Michigan. 


Material. 


6 

Ir. 

^f 

k 


I 

P. 
|i 


I 

ii 

K- 


Pine  timber,  12  by  12  ioohes.. 
Pine  plank,  10  by  8  inches. . . 

Drift-bolta  

Wroagbt  spike 

Edgings 

Stone  


.per  M  feet. 

.  perponnd. 

do... 

per  cord. 

....:.. .do  .. 


10.02^^ 


$0.02^, 
.03 


$19  00 

1S.60 
f0.02,*A  .02A 

.03  .04 


*$5.60 


Total. 


273.48 


307.07 


g.00 


4.8^.08 


♦  On  scows. 
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•     The  following  awards  were  made:  Stepben  Bedford  to  furnish  white  pine  timber 
aind  plank  and  stone ;  Keiley,  Mans  &  Co.,  to  furnish  iron. 


COMMERCIAL  STATISTICS  WHITE  RIVER   HARBOR,  MICHIGAN,  FROM  JULY  1,   1886,  TO 

JUNE  30,  1887. 

VoBsels  entered  and  cleared^ 1,885 

Tonnage 262,440 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


Articlee. 


Entered— 

Vessels 

Toan-iKe     

Mei  ohaodiae  and  feed tona 

Com  and  oata bnahela 

Coal  tona 

FI<»ar barrela 


Qnastity. 


858 

02,078 

2.244 

46.677 

328 

1,062 


Articlea. 


Cleared— 

Voasela 

Tonnage 

Lnraber feetB.  M. 

Shingiea number. 

Lath do.. 

Sl»ba  and  wood oorda. 

Picketa  number. 

Railroad  tiea ...do... 

PoBta do.., 


Quantity. 


92.304 

83.062.000 

20.4:{5,000 

7,992,^)00 

14,360 

200,000 

93.200 

2,500 


J  J  8. 

IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

Object — To  secnre  a  navigable  stream  from  Lake  Michigan  to  Mus- 
kegon Lake,  which  is  the  harbor  of  Muskegon. 

Project — The  original  project  adopted  in  1866  was  to  secure  a  chan- 
nel of  entrance  of  navigable  width  and  to  extend  the  piers  beyond  the 
bar  to  17  feet  soundings,  modified  in*  1880  to  incresise  the  width  of  en- 
trance from  about  190  to  300  feet  by  a  detached  north  pier. 

Present  works. — (1)  North  pier,  outer  detached  section  351  feet^ong, 
<5rib-work  built  1882-'86,  in  good  condition.  Inner  section  old  pter,  6^ 
feet  crib- work.  End  crib  badly  damaged  by  collisions,  30  feet  wide, 
built  in  1880 ;  70  feel  crib- work,  32  feet  wide,  built  1871-72,  in  fair  con- 
dition; 518  fet^it  crib- work,  20  feet  wide,  built  from  186^'70.  The  pile- 
revetment  is  392  feet  long,  252  feet  l>eing  20  feet  wide,  and  140  feet  14 
feet  wide,  built  1874-75.  This  work  is  iu  bad  condition  and  requires 
<5omplete  renewal  from  the  water-line  up.  (2)  South  pier,  302  feet  crib- 
work,  30  feet  wide,  built  1875-78,  iu  fair  condition,  excepting  pier-head, 
which  has  been  damaged  by  collision,  33  feet  crib-work,  32  feet  wide, 
built  in  1869,  in  fair  condition,  and  215  feet  crib- work,  20  feet  wide,  built 
in  1868,  in  fair  condition.  The  pile- work  inshore  is  380  feet  long  and 
20  feet  wide,  built  in  1872-74.  This  work  should  be  entirely  renewed 
above  the  water-line,  as  it  is  in  a  badly  decayed  condition. 

Depth  of  water, — Least  available  depth  between  piers  1^4.  About 
700  feet  out  beyond  the  piers  there  is  a  bar  with  only  13.5  feet  depth. 

Operations. — By  hired  labor.  The  end  of  old  north  pier,  which  had 
been  seriously  damaged  in  the  past  by  collision  and  undermining,  was 
repaired  by  placing  a  jacket  over  the  submerged  outer  end  and  build- 
ing a' superstructure  on  it,  bonded  back  to  the  old  work.    The  outer 
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half  of  the  end  crib  was  sarrounded  by  piles  driven  2  feet  apart  andi 
sawed  off  at  the  level  of  the  top  of  superstructure,  to  which  they  were 
fastened  by  screw-bolts.  A  wale-streak  was  put  on  at  the  water-surface 
and  a  fender  streak  at  top  of  work.  One  crib  interval  was  closed  by 
vertical  timbers  at  front  and  rear  walls  and  refilled.  A  part  of  the  old 
revetment  was  repaired,  and  several  washouts  repaired  by  overhauling 
the  filling  and  replacing  it. 

By  contract — ^A  contract  was  entered  into  with  Schwarz  &  Berner, 
approved  by  the  Chief  of  Engineers,  under  date  of  April  2,  1887,  for 
placing  2  cribs,  each  50  feet  long  by  30  feet  wide,  on  pile  foundation  in 
extension  of  north  detached  pier. 

The  contractors  commenced  work  June  0, 1887,  and  at  the  close  of 
fiscal  year  sixteen  courses  of  one  crib  had  been  completed.  During  the 
severe  storms  of  last  fall  considerable  damage  was  done  to  the  slab  re- 
vetment on  south  side  of  channel,  inside  of  the  Government  work.  As 
this  was  occupied  as  a  lumber  dock  it  has  been  repaired  by  the  parties 
interested. 

Work  required  on  present  piers.  New  superstructure  on  south  pile 
revetment  for  a  length  of  350  feet.  On  north  side  two  crib  intervals  in 
detached  pier  need  refilling,  as  well  as  two  in  the  old  north  pier.  New 
superstructure  is  also  required  on  392  feet  of  pile  revetment. 

To  complete  the  improvement  at  this  harbor  in  accordance  with  the 
present  project,  it  is  estimated  that  $101,125  will  be  required,  and  I 
would  respectfully  recommend  that  $100,000  of  this  amount  be  appro- 
priated for  the  fiscal  year  ending  June  30, 1889. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  Muskegon  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1666,  amended  1879 |168, 901. 75 

Whole  amount  appropriated  from  1866  to  1887,  inclusive 234,000.00 

Whole  amount  expended 219,427,20 

Money  statement. 

July  1, 1886,  amount  available '. 16,296.67 

Amount  appropriated  by  act  approved  August  5,  1886 12, 5P0. 00 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1886 t3,878.33 

July  1,  1887,  outstanding  liabilities 345.54 


18,796.67 
4,223.87 


July  1,1887,  amonut  available 14,572.80 

Amount  (estimated)  required  for  completion  of  existing  nroject 101, 125. 00 

Amount  that  can  be  profitably  expended  in  fisoal  year  ending  June  30, 

1889 :...r:. : : 100,000.00 

Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ab9traot  0/  bidt  rteewtd  and  opmi^  February  15,  1887,  hy  Capt.  D.  W,  Lookwood,  Corp9 
of  Engineerif  for  improving  harbor  at  MutkegoHf  Mich, 

[Pier  oonBtmotion,  two  oriba.] 


Material  in  place. 


111 


ft 


U 


Foundation  piles per  linear  foot . 

Sheet  piles do  .. 

Oak  timber per  M  feet. 

Hemlock  timber do... 

Pine  timber do.., 

Pine  plank do  .. 

Screw  bolta,  complete per  pound , 

Drift  bolte do... 

Wroaght  spike do... 

Stone per  cord. 

Brush do... 

Dredging per  onbio  yard, 

Total 


$0.90 

.20 

40.00 

25.00 

30.00 

20.00 

.05 

.05 

.05 

10.00 

4.00 

.60 


$1.15 

.35 

40.00 

22.00 

28.00 

26.00 

.08 

.05 

.07 

12.00 

5.00 

.60 


$1.00 

.35 

45.00 

27.00 

80.00 

28.00 

.06 

.06 

.06 

12.00 

4.00 

.50 


$0.90 

.19 

80.00 

19.50 

23.00 

16.00 

.05 

.05 

.05 

12.00 

8.00 

.40 


$0.06 

.28 

42.00 

21.00 

26.00 

19.00 

.05 

.04 

.05 

0.26 

4.00 

.48 


11,674.24 


12,537.84 


13,248.42 


11,184.42 


10,502.00 


The  bid  of  Sohwans  &  Bemer  was  accepted. 


OOMMKRCIAL  STATISTICS  MUSKEGON  HARBOR,  MICHIGAN,  FROM  JULY  1,  1886,  TO  JUNS 

30,  1887. 

VeeaeU  entered  and  cleared 1,745 

Tonnage ^ 232,007 

Statement  of  the  amount  of  oommeroe  during  the  year  1886. 


Artidee. 

Quantity. 

Artides. 

Qoanttty. 

JMered: 

If nmber  ef  Tesssls .>... 

8.182 
686,086 

8,152 

651,808 

141.481,000 

ghlttsles 

180, 804, 12fr 

Timni£fr  * 

iSSt!!!.::::::::::;.:... :.::.:; 

28,830,000 

Cleared: 

Hnmher  of  Teasels 

Slabs  and  wood eords.. 

PickeU M.. 

Posts ....nnmber.. 

•Ss 

Tonnage 

208,816 

Lumber -. feet,&M.. 

Bark eords.. 

^4» 

55  9' 

IMPROVEHEirr  OF  GBAKD  HAVEN  HARBOB,  MICHIGAN. 

Otject. — ^To  secure  a  channel  navigable  in  any  weather  from  Lake 
Michigan  into  Grand  Haven  Harbor,  which  is  a  port  of  Grand  Biver. 

JPt^ect. — ^The  pfroject  in  force  at  present  was  adopted  in  1866,  and 
provides  for  secaring  a  channel  of  oavigable  width  (400  feet)  with  an 
available  depth  of  18  feet 

P!re9efi^fM>rl8.— First,  north  pier,  1,210  feet  long,  608  feet  being  crib- 
work,  bnilt  in  1875-'79,  and  602  feet  pile  work,  20-22  feet  wide,  boilt 


Digitized  by 


Google 


)BT   OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

fair  condition.  North  revetment  in  oontinnation  of  pier 
ng,  pile  work  14  feet  wide,  built  1874.  The  outer  726  feet 
;  rebuilt  from  the  water-line  up.  The  Femainin^  800  feet 
in  the  same  manner  during  1884-'85.  Second,  south  pier 
Qg,  601  feet  being  crib-work,  30  feet  wide,  built  in  1882-'86, 
lition,  except  end  crib,  which  has  settled  and  requires  new 
ire ;  102  feet  crib- work,  24  feet  wide,  built  in  1869,  and  294 
rk  20  feet  wide,  1868-70.  These  two  sections  were  widened 
•y  a  double  row  of  close  piling  for  new  lake  face,,  and  new 
ire  of  that  width,  in  good  condition  ;  1,438  feet  pile  work, 
;  wide,  in  poor  condition,  built  1866  to  1871 ;  partly  repaired 
y  feet)  in  1883. 

revetment,  in  continuation  of  the  above,  is  2,834  feet  long, 
14  feet  wide,  built  1873-'82 ;  in  fair  condition.  Depth  of 
available  depth  of  18.5  feet,  between  the  piers,  has  been 
throughout  the  year,  with  17  feet  over  the  bar  outside. 
». — The  work  on  new  superstructure  of  north  pier,  com- 
e  8,  1886,  was  completed  November  20,  1886.  Daring  the 
a  number  of  breaks  in  the  channel-face  of  north  pier  were 
refilled  with  stone.  A  contract  was  entered  into  with 
Berner,  appraved  by  the  Chief  of  Engineers  April  2,  1887, 
I  crib  50  feet  long  by  30  feet  wide,  on  pile  foundation,  in  ex- 
3uth  pier,  and  3  cribs  of  the  same  dimensions  on  pile  fouo- 
tension  of  north  pier.  The  contractors  commenced  work 
,  and  at  the  close  of  the  fiscal  year  the  following  work  had 
1  crib  built  up  to  18  courses,  2  cribs  built  up  to  20  courses 
crib-site  had  been  dredged  and  piles  for  3  cribs  driven, 
inent  completion  of  this  harbor  depends  upon  the  extension 
it  piers,  so  as  to  secure  sufficient  depth  of  water  at  the  en- 
rmit  vessels  to  enter  in  any  weather,  and  I  would  respec^ 
iiend  that  $150,000  be  appropriated  for  the  fiscal  year  end- 
^  1889,  in  order  to  carry  out  this  plan  at  as  early  a  date  as 

i  located  in  the  Michigan  coUeoti  on  district,  Michigan,  and  is  situated 

[layen  Lights. 

n  is  a  port  of  entry. 

atedcost  of  work,  1866 |352,770.47 

t  appropriated  from  1852  to  1887,  inclusive .*    524,366. 15 

b  expended ..     486,434.93 

Money  statement 

mount  available $13,721.73 

•priatedby  act  approved  August  5,  1886 30,000.00 

43,721.73 
mount  expended  during  fiscal  year,  exclusive  of 

tstanding  July  1,1886 $5,663.31 

utstanding  liabilities 127.20 

5,790.51 

mount  available 37,931.^ 

imated)  required  for  completiou  of  existing  project 180, 000. 00 

ican  be  profitably  expended  in  fiscal  year  ending  J  line  30,1889  150, 000. 00 
n  compliance  with  requirements  of  sections  2  of  river  and 
«ofl866  and  1867. 
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Ahatraot  of  bids  received  and  opened  February  15, 1887,  by  Capi.  D.  W,  Looktoood,  Corps 
of  Engineers,  for  improving  harbor  at  Grand  Haven,  Mich. 

f  Pior  oonstruction.  four  oribB.] 


MateriAl  in  place. 


U. 


Hi 


Sfl 


& 


III 


Foundation  piles per  linear  foot. . 

Sheet  piles do  .. 

Oak  timber per  Mfeet.. 

Hemlock  timber do — 

Pine  timber do — 

Pinoplanlc do 

ScreTp  .bolts.  Complete per  ponnd . . 

Drift-bolts do.... 

Wroaght  spike do — 

Stone per  cord.. 

Brush do 

Dredging per  cubic  yard. 


$1.00 

.85 

35.00 

2(L00 

20.00 

.27.00 

.06 

.05 

.06 

11.00 

8.00 

.50 


$0.90 

.22 

80.00 

24.00 

28.00 

22.00 

.06 

.05 

.06 

12.00 

4.00 

.40 


$0.00 

.20 

40.00 

25.00 

30.00 

20.00 

.05 

.05 

.05 

10.00 

4.00 

.60 


$0.05 

.25 

85.00 

24.00 

27.00 

22.00 

.07 

.05 

.05 

11.60 

4.00 

.60 


Total 24,842*40 


24,265.56 


28,848.48 


24,156.64 


$0.05 

.28 

42.00 

22.00 

27.00 

2a  00 

.05 

.031 

.05 

9.25 

4.00 


21,117.68 


The  bid  of  Sohwarz  &  Berner  was  accepted. 


COMMERCIAL   STATISTICS,   GRAND    HAVEN    HARBOR,  MICHIGAN,   FROM   JULY  1,   1886, 

TO  JUNE  30,   1887. 

Vessels  entered  and  cleared I,2d7 

Tonnage : 632,159 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


Articles. 


Cleared: 

Number  of  vessels 

Tonnage ... 

Lumber feet,B.  M.. 

Shingles M.. 

Lath M.. 

Slats  and  wood cords.. 

Iron  ore tons.. 

Fruit baskets  and  barrels . . 

M  erchandise packages . . 

Pig-iron tons.. 


Quantity. 


324^150 

57, 057, 693 

29, 435, 000 

67,000 

7,772 

41, 520 

150, 777 

806,819 

16, 972 


Articles. 


Entered: 

Number  of  Tcssels 

Tonnage 

Merchandise  and  feed tons . 

Flour barrels. 

OU-oake sacks. 

Rnllion tons. 

Iron  ore do. 

Pig-iron do. 


Quantity. 


338,817 

109,678 

931,806 

43,828 

2,988 

41, 620 

8,096 


J  J  lo. 

IMPROVEMENT  OF  GRAND  RIVER,  MICHIGAN. 

Olject. — The  object  of  this  improvement  is  to  afford  easy  navigation 
for  light-draught  boats  between  Grand  Eapids  and  the  river's  mouth. 

Project — The  project  now  in  force  was  approved  by  the  Chief  of  En- 
gineers, U.  S.  Army,  under  date  of  January  23, 1885,  and  is  to  dredge  a 
cut  60  feet  wide  and  4.5  feet  deep.  On  the  line  indicated  on  tracing  of 
map  of  survey  this  line  followed  practically  the  line  of  deepest  water. 

Operations. — At  the  commencement  of  the  fiscal  year  a  contract  for 
8872  ENG  87 138 
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edging  was  in  force  with  Mr.  Kobert  Fiucb.  The  prices  to  be  paid 
r  material  removed  being,  for  sand,  clay,  and  gravel  25  cents  per  cubic 
ird  and  for  bowlders  30  cents  per  cubic  yard,  measured  on  the  lijrhters. 
The  dredging  was  carried  downstream  to  the  foot  of  Haire's  Bar  by 
dy-  22,  18S6,  and  after  the  contractor  had  removed  some  large  bowl- 
TS  from  the  edge  of  the  cut  near  the  Lake  Shore  Railroad  Bridge  the 
ntract  was  closed,  the  appropriation  being  exhausted ;  6,157.77  cubic 
irds  of  sand,  clay,  and  gravel  were  removed. 

The  improvement  covered  11  miles  and  1,130  yards  of  the  river,  and 
[tended  from  the  foot  of  Ganoe's  Canal  to  the  foot  of  Haire's  Bar. 
The  channel  dredged  out  is  not  considered  permanent. 
No  further  appropriation  is  recommended. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
[ht-honse  is  at  Grand  Haven,  Mich.  The  nearest  port  of  entry  is  Grand  Haven, 
ich. 

■iginal  estimated  cost  of  dredging,  1881 $25,000 

holeamonnt  appropriated  from  1881  to  1887,  inclusive 50,000 

hole  amount  expended 60,000 

Money  statement 

ilyl,  1886,  amount  available $1,709.© 

ily  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 1,709.69 


IMPROVEMENT  OF  BLACK  LAKE  HARBOR,  MICHIGAN. 

Object. ^To  secure  a  navigable  channel  from  Lake  Michigan  into  Black 
lake,  Michigan. 

Project — The  present  project  was  adopted  in  1866  and  modified  ifl 
$73,  and  provides  for  a  channel  of  navigable  width  and  not  less  than 
2  feet  deep. 

Present 'vcorlcs,~-'{\)  North  pier,  713  feet  long,  as  follows:  253  feet 
'ibwork,  24  feet  wide,  built  in  1875-'80,  in  good  condition;  32 
jet  crib-work,  32  feet  wide,  built  in  1871,  with  superstructure  24  ie^t 
ide,  built  1885,  in  good  condition;  259  feet  crib- work,  20  feet  wide, 
ailt  1868-'69,  end  crib  resuperstructured  in  1884,  in  good  condition :  \23 
let  crib- work  of  irregular  width,  built  previous  to  1866,  resuperstruct- 
red  in  1884,  in  good  condition  ;  and  46  feet  of  crib-work,  20  feet  wide, 
uilt  in  1868,  resuperstructured  in  1884,  in  good  condition.  The  north 
ivetment,  in  continuation  of  the  above,  is  1,137  feet  long,  of  pile- work, 
to  feet  being  14  feet  wide,  built  in  1870,  and  588  feet  16  feet  wide, 
uilt  in  1870-'73 ;  34  feet  of  this  revetment  was  rebuilt  above  the  water- 
ne  in  1884 ;  the  remainderis  in  very  bad  shape.  (2)  South  pier,  691  feet 
rib- work,  252  feet  being  24  feet  wide,  built  1875-'80,  end  crib  resuper 
:ructured  1885-'86,  in  good  condition ;  298  feet  20  feet  wide,  built 
$68-'70,  resuperstructured  in  1885 ;  77  feet  of  irregular  width,  resuper- 
ructured  in  1885,  in  good  condition ;  64  feet  20  feet  wide,  built  in 
568,  resuperstructured  in  1885,  in  good  condition  ;  and  150  feet  pile- 
ier,  14  feet  wide,  built  in  1870  and  resuperstructured  in  1885. 
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The  revetment  in  continuation  ot  south  pier  is  707  feet  lonpr,  of  pile- 
work  14  feet  wide,  built  1871-74,  in  bad  condition,  except  101  feet, 
which  was  resuperstructurcd  in  1886. 

The  old  wing,  323  feet  long,  is  not  regarded  as  of  sufficient  import- 
ance to  the  improvement  to  warrant  any  work  of  repair  being  done 
to  it. 

Present  depth  of  water, — In  the  channel  midway  between  the  piers 
there  itj  a  least  depth  of  9  feet,  while  on  either  side  near  the  piers  the 
water  is  not  less  tban  10  feet  deep.  On  the  outer  bar  there  is  not  less 
than  14  feet.  At  the  time  the  above  depths  were  determined  the  gauge 
read  1.3  feet  above  zero. 

Operations  during  the  year, — Estimates  and  plans  have  been  prepared 
for  rebuilding  superstructure  on  north  pile  revetment  for  a  length  of 
515  feet  and  contracts  entered  into  for  furnishing  the  necessary  mate- 
rial, the  work  to  be  done  by  hired  labor. 

No  further  pier  extension  is  contemplated  at  this  harbor,  but  the  old 
revetments  are  in  such  a  tumble  down  condition  as  to  require  complete 
renewal  above  the  water-line.  At  present  the  extent  of  this  work  is 
as  follows  :  On  north  side  of  channel  1,103  feet ;  on  south  side  of  chan- 
nel 605  feet  to  be  resuperstructurcd,  and  150  feet  of  revetment  to  be 
rebuilt  ])ractically  complete.  The  funds  available  are  sufiQcient  to  resu- 
perstructure  about  500  feet  of  the  above,  and  as  already  stated  con- 
tracts are  now  in  force  for  securing  the  necessary  material  for  doing 
this. 

It  is  estimated  that  $15,000  will  complete  the  work  at  this  harbor,  and 
it  is  respectfully  recommended  that  this  amount  be  appropriated  for 
the  fiscal  year  ending  June  30,  1889. 

This  work  is  located  in  the  Michigan'  collection  district,  Michigan,  at  Holland 
Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  1886 1106,238.04 

Whole  amount  appropriated  from  1852  to  1887,  inclusive 259, 61  f).  31 

Whole  amount  expended 252,a'>4.26 

Money  statement. 

July  1,  1886,  amount  available $2,235.00 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

7,235.00 
July  1, 1837,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 473.95 

Jnly  1,1887,  amount  available 6,761.05 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  «June  30, 1889    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahsiraet  of  bids  received  and  opened  May  25,  1837,  by  Capt.  D,  W:  Lockwood,  Carp9  of  £»■ 
gineerSf  for  furnishing  material  at  harbor  at  Black  Lake,  Michigan,    • 


i 

Name  and  addresa  of 
bidders. 

White  pine 
timber. 

Drfffc-bolts.. 

Edgings. 

Bmah.       .        Stone. 

a 

PerM 
feet. 

Total. 

^«^  1  Total 
pound.  1  ^*"^** 

Per 
cord. 

Total. 

Per 
cord. 

Total.}  ^^^.Tou: 

1 

Isaac  F.  Geer,  Sanga- 
tuck  Mich 

Centt. 

«3.26 

$568.75 

$2.90 

1 

$537.50 

2 

Parkhiir8t&  Wilkinson, 

CbicajTclll 

S.  D.Kim  bark.  Chicago, 

2.50  $183.40 
2.6    '  iffii.co 

3 

1 

4 

Oscar  £.  Yates,  Holland, 
Mich....             

1 

$7.76  i$75i-:: 

5 

Stephen  Bedford,  Man- 
istee Mich 

$19  60  *i  7in.  A7 

2.6 

8.15 

2.4 

172.20 
210.07 
163.31 

1 

a  00         7.7( 

6 

John  Nies,  Saagatuck, 
Mich.... 

7 

KeUe.y,Man«feCo.,Chi- 
cago. HI . 

1 

8 

H.  L.  Holland,  receiver 
Chicago  ana  Lemoot 
Stone  Company,  Chi- 
cago, 111 

1 

( 

*5.60    

1 

*On8oows,  Chicago,  111. 

FoUovriDg  bids  were  accepted :  laaao  P.  Greer's,  for  brash  or  edgings ;  Stepben 
Bedford's,  for  stone  and  pine  timber ;  Kelley,  Mans  &  Co.'s,  for  drift-bolts.  The  stooe 
which  O;soar  £.  Yates  proposed  to  farnish  was  not  saitable  for  pier  filling. 


J  J". 


IMPROVEMENT  OP  SAUGATUCK  HARBOR,  MICfflGAN. 

Object. — To  secure  a  navigable  channel  from  Lake  Michigan  to  the 
barbor  of  Kalamazoo  Eiver,  Michigan. 

Project — The  present  project  is  to  merely  maintain  existing  works 
and  to  keep  a  channel  of  entrance  10  feet  deep  by  dredging. 

Present  works. — (1)  North  pier :  375  feet  pile-work  14  to  18  feet  wide, 
built  in  1876,  in  poor  condition.  The  north  revetment  in  continuation 
of  pier  is  339^  feet  long,  of  pile-work,  14  feet  wide,  built  in  1875-'76. 
Around  the  bend  of  the  river  there  is  a  revetment  of  pile-work  1,193 
feet  long,  12  feet  wide,  in  poor  condition,  the  up-stream  part  being  cov- 
ered with  sand.  The  interval  between  the  revetments  is  1,750  feet. 
(2)  South  pier:  Two  hundred  and  eighty-six  feet  of  pile- work,  20  feet 
wide,  built  in  1874,  in  poor  condition.  The  south  revetmenc  is  3,577 
feet  long,  834  feet  being  24  feet  wide,  and  the  balance  14  feet  wide. 
This  work  is  of  pile  construction,  built  1870-'73,  and  is  in  a  very  dilap- 
idated state;  in  fact,  all  the  works  are  in  such  a  state  that  complete 
renewal  above  the  water-line  is  indicated. 

The  depth  of  water  is  such  as  to  permit  vessels  drawing  8.6  feet  to 
enter,  but  the  channel  is  a  difficult  one  and  will  remain  so  so  loug  ^ 
the  piers  are  not  extended  further  into  Lake  Michigan. 

Operations  during  the  year. — Estimates  and  plans  have  been  prepared 
for  rebuilding  the  south  revetment  above  the  bend,  and  contracts  en- 
tered into  for  furnishing  the  necessary  material.  The  work  will  be  done 
by  hired  labor.       * 
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The  entire  timber  Vork  at  this  harbor  is  in  a  more  or  less  dilapidated 
condition,  and  to  maintain  even  the  '< existing  condition  of  the  improve- 
ment,^ all  that  is  at  present  contemplated,  will  in  a  few  years  require 
additional  appropriations. 

The  stretch  of  the  river  from  Siu^apoor  to  where  the  revetment  com- 
mences is  parallel  to  the  beach  of  Lake  Michigan  and  separated  from 
it  only  by  a  sand  rid^re.  As  a  couseqaence,  westerly  winds  continually 
blow  sand  into  the  channel,  which  is  carrieil  down  by  the  current  to 
l>e  dropped  on  the  bar. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1887. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  Kalamazoo  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866  modified  1869 186,398.56 

^hole  amount  appropriated  from  1868  to  1887,  inclnsi ve 135, 439. 00 

Whole  amount  expended 124,790.48 

Money  statement. 

July  1,  1866,  amount  available $3,a'i5.22 

Amount  appropriated  by  act  approved  August  5,  1886  ^ 8, 000. 00 

11,355.23 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $676.70 

July  1,  1887,  outstanding  liabilities — 30.00 

706.70 

July  1, 1887,  amount  available 10,648.52 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889     5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


Abstract  of  bids  received  and  opened  May  25,  1887,  by  Capt,  D.  W.  Lookwood,  Corps  of 
Engineers^  for  fumiahing  material  at  harbor  at  Saugatuckf  Mich, 


Name  and  address  of  bidders. 

White  pine 
timber. 

Pine  pUes. 

Drift-bolts. 

Brush. 

Stone. 

No. 

^ 
^ 

Total. 

1 

i 

Total. 

r5 

TotaL 

1 

Total. 

1 

TotaL 

1 

IsJMO  F.  Geer,  Saacataok, 
Mich 

Cftt 
15 

$681.50 

ou. 

$2.90 

$290 

$9.50 

$380 

2 

Parkharet  Sc  Wilkinson, 
Chicago  111 

2.49 
2.G 

$524.42 
547.58 

3 

S.  D.  Kirabaik.  Chicajro,  III. 

OHQar  E.  Tales,  Holland , 

Mich 

4 

1 

7.85 
a  00 

314 

5 

SU^phen  Bca;ord.  Manistee, 
Itich ..$19.50 

$3, 52a  26 

13 

50a72 

2.5 
3 

2.4 

526.52 
63L8a 

505.46 

82D 

0 

John  Nien.  Saajjratuck,  Mich. 

Kelley,    Maus  &  Co..   Chi- 

oago.  III.. - 

7 

8 

H.    L.    Holland,  roceivor  | 
ChioaKoandLemont  Stone  ' 
Company,  Chicago,  III 

♦5.60 

*  On  Boows,  Chioajco. 

The  following  bids  were  accepted :  Isaac  F.  Oeer's  for  brash,  Stephen  Bedford's  for 
timber,  piles,  and  stone,  Kelley,  Maus  &  Co.'s  for  iron.  The  stone  which  Oscar  £. 
Yates  proposed  to  furnish  was  not  suitable  for  pier  filling. 
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Statement  of  amount  of  commerce  during  the  year  1886. 

SHIPMENTS. 

Peaches bushels..  190,(gC 

Berries crates..  17,0C»' 

Apples barrels.-  7,fe^ 

Potatoes sacks..  l,f^<' 

Flour barrels..  1,0u«j 

Fish pounds..  200,atj 

Caviare do 50,00^- 

Timber feet..  3,O0O,0i> 

RECEIPTS. 

General  merchandise valued  at..  $200,  d* 

Drain  tile tons..  2ft 

Coal do....  2A 


J  J   13. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Object — To  secure  a  navigable  chanDel  from  Lake  Michigan  iuto 
South  Black  Eiver,  Michigan,  which  is  the  harbor  of  South  Haven. 

Project — The  present  project,  adopted  in  1860  and  modified  in  1879, 
was  to  obtain  a  channel  of  navigable  width  and  not  less  than  14  feet 
deep. 

Present  works. — (1)  North  pier :  606  feet  crib-work,  255  feet  being  3- 
feet  wide,  built  1872-?74;  30  feet  30  feet  wide,  built  in  1871,  and  321  feet 
20  feet  wide,  built  in  1868-'69,  all  in  fair  condition.  The  north  revet- 
ment in  continuation  of  pier  is  986  feet  long,  524  feet  being  pile-work,  14 
feet  wide,  built  in  1876;  and  462  feet  plank-beam,  built  in  1879,  in  serv- 
iceable condition.  (2)  South  pier :  502  feet  crib- work,  150  feet  being  32 
feet  wide,  built  in  1871-74;  352  feet  20  feet  wide,  built  in  1868,  in  fair 
condition. 

The  south  revetment  is  998  feet  long,  143  feet  being  pile-work,  14  feet 
wide,  built  1878,  and  855  feet  plank-beam,  built  1878-'82,  in  serviceable 
condition. 

Depth  of  tcater.^— On  the  bar  there  is  14  feet,  between  the  piers  IIJ) 
feet,  and  to  the  railway  dock  10.5  feet. 

Operations  during  the  year. — A  contract  was  entered  iuto  with  H.  B. 
Herr  &  Co.,  approved  by  the  Chief  of  Engineers,  U.  S.  Army,  April 
2, 1887,  for  placing  one  crib  50  feet  long  by  30  feet  wide  on  pile  founda- 
tion in  extension  of  south  pier.  The  contractors  commenced  work  on 
this  crib  June  14, 1887,  and  at  the  close  of  the  fiscal  year  14  courses  of 
the  crib  had  been  built,  the  site  for  the  crib  dredged,  and  the  founda- 
tion piles  driven  and  sawed  off  at  the  proi)er  elevation. 

There  still  remains  a  considerable  amount  of  dredging  to  be  done. 
The  piers  and  revetments  require  to  have  their  filling  overhauled  to 
make  it  sand  tight,  and,  in  addition,  pier  extension  is  indicated  with  a 
view  of  securing  deeper  water  between  the  piers.  It  is  respectfallr 
recommended  that  $40,000  be  appropriated  for  the  fiscal  year  ending 
June  30, 1889,  for  the  purposes  mentioned. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan^  and  is  situated 
mt  the  South  Haven  Light. 
The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  18(56 $128, 288. 4T 

Whole  amount  appropriated  from  1866  to  1887,  inclusive 182, 000. Ci 

Whole  anmnit  expended 172, 918.  (^ 
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Money  statement. 

Jnly  1, 1886,  amount  ayailabie $5»548.61 

Amoant  appropriated  by  act  approved  Angnst  5,  1886 by  000. 00 

10,548.61 
July  1,  1887^  amount  expended  during  fisoal  year,  ezcloslTe  of 

liabilities  outstanding  July  1, 1886 |706.67 

July  1,  1887,  outstanding  liabilities 60.00 

766.  G7 

July  1,  1887,  amount  available 9,781.94 

{Amount  (estimated)  required  for  completion  of  existing  project $77, 500. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June30, 1889    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


AUtractofhids  received  and  opened  Feibruarjf  15,  1887.  &^  Capt  D.  W,  Lookwood,  Carpe 
o/EngineerSf  for  improving  harbor  at  South  Haven,  Mich, 

[Pier  construction,  one  OTib.J 


Material  in  place. 


Foundation  piles 

Sheet  piles 

Oak  timber 

Hemlock  timber 

Pino  timber 

Pine  plank 

Screw-bolta,  complete . 

Drift-bolta 

WroQgbt  spike 

Stone 

Braah  

Dredging 


..per  linear  foot. 

do... 

per  M  feet. 

do... 

do... 

do... 

porpoand. 

do... 

do... 

per  cord. 

:...do... 

..per  cable  yard. 


Total 


$L0O 

.40 

45.00 

28.  oa 

32.00 

30.00 

.07 

.06 

.06 

12.00 

6.  CO 

1.00 


7,033.2a 


The  bid  of  Hiero  B.  Herr  &,  Co.  was  accepted. 


COMMERCIAL  STATISTICS,   SOUTH   HAVEN    HARBOR,    MICHIGAN,    FROM   ,JVLY  1,    1886> 

TO  JUNE  30,   1887. 

Vessels  entered  and  cleared 264 

Tonnage 52,600 

Statement  of  the  amount  of  commerce  during  the  year  1686. 


Articles. 

Qaantities. 

Articles.. 

Qaantities. 

Cleared: 

I<nmber feet.. 

Slabs  and  wood cords.. 

456,000 

1,509 

21, 132 

234,  ess- 
es, 415 

Enton^d : 

Lamber feet.. 

Shlnffles 

190,000 
170,009 
160.000 
27.02ft 

Potatoes bafcliela. 

Latba.!!:.....:.:.!.:............ 

I^oit baskets  and  barrels. . 

Merchandise packages. . 

Mercbandlse packages. . 
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J  J  14. 

IMPROVEMENT  OF  SAINT  JOSEPH  HARBOR,  MICHIGAN. 

Object — To  secure  a  nayigable  channel  from  Lake  Michigan  to  the 
harbor  of  Saint  Joseph,  Mich. 

Project — The  present  project  was  adopted  in  1866  and  modified  in 
1874,  and  is  to  secnre  a  channel  of  entrance  of  navigable  width  and 
not  less  than  16  feet  deep. 

Present  works. — (1)  North  pier,  from  outer  end  to  angle,  456.7  feet 
crib-work,  100  feet  being  30  feet  wide,  built  1880-^81,  tbe  balance  24 
feet  wide,  built  1875-78,  all  in  good  condition.  From  the  angle  inshore 
there  is  a  section  of  crib- work  24  feet  wide,  which  for  242  feet  is  in  fair 
condition.  The  next  section  of  131  feet  is  still  serviceable,  although  it 
should  be  rebuilt  within  a  year  or  two.  Thence  inshore  extends  the 
north  revetment,  built  last  fall.  (2)  South  pier,  666  feet  pile- work,  25 
feet  wide,  416  feet  of  which  was  built  1871-72;  200  teet,  1867-'68,  and 
50  feet  built  prior  to  1866.  This  work  has  been  repaired  from  time  to 
time,  but  is  in  a  precarious  condition  at  present. 

The  south  revetment,  built  prior  to  1860,  is  162  feet  long,  of  pile- 
work,  and  it  is  in  poor  condition. 

The  north  bank  of  the  Benton  Harbor  Canal  was  revetted  by  the 
Cincinnati,  Wabash  and  Michigan  Bailway  Company  in  1882. 

By  the  terms  of  the  original  agreement  the  company  was  to  revet  the 
entire  north  bank  in  consideration  of  tbe  United  States  widening  the 
canal  beyond  what  was  called  for  by  the  original  project.  The  United 
States  constructed,  in  1881  and  previous  years,  1,585  feet  of  plank- 
beam  revetment  on  the  north  bank  of  the  canal,  joining  at  its  western 
end  the  wing-dam,  720  feet  long,  built  1874-79.  The  wing-dam  is  in 
fair  condition,  but  the  plank-beam  can  hardly  be  called  serviceable  at 
present. 

Depth  of  water. — Across  the  bar  and  to  the  railway  bridge  there  is  a 
depth  of  14  feet.    In  the  canal  there  is  an  available  depth  of  11  feet. 

Operations. — As  already  stated,  696  feet  of  pile  revetment  was  built 
last  fall  on  the  north  side  of  the  channel.  This  spring  tbe  work  re- 
quired some  repairs,  the  filling  having  been  considerably  shaken  up  by 
storms  during  the  winter.  During  the  winter  the  United  St-ates  tug- 
dredge  and  dump-scows  received  a  thorough  overhauling  at  this  harbor, 
and  near  the  close  of  the  fiscal  year  the  work  of  renewing  the  super- 
structure of  south  pier  was  commenced.  All  work  done  during  the 
year  was  by  hired  labor,  using  purchased  material. 

To  carry  out  the  present  plan  of  improvement  for  the  harbor  proper 
of  Saint  Joseph  below  the  railway  bridge,  it  is  estimated  that  $41,015 
will  be  required,  and  I  would  respectfully  recommend  that  this  amount 
be  appropriated  for  the  fiscal  year  ending  June  30, 1889. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  Saint  Joseph  Light. 
Tbe  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  as  now  being  carried  on (l^i  '^@6>  47 

Whole  amonnt  appropriated  since  adoption  of  present  project,  from  1836 

to  1887,  inclnsivo 342,613.00 

Transferred  to  Grand  Haven  (Report,  1870,  page  44) 600. 00 

Whole  amount  expended 337,568.43 
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Money  statement 

July  1,  1886,  amount  available tl4,6;W.86 

Amount  appropriated  by  act  approved  Angnst  5,  1886 10, 000. 00 

24,638.86 
July  1, 1887,  amoant  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $19,838.72 

July  I,  lbti7,  outstanding  liabilities 255.57 

20,094.29 

July  1,  1887,  amount  available 4,544.57 

{Amount  (estimated)  reanired  for  completion  of  existing  project 41, 015. 00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    41, 015. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bid$  received  and  opened  September  H,  1886,  by  Capt.  D,  W.  Lockwood,  Corps 
of  Engineers,  for  furnishing  material  at  Saint  Joseph  Harbor ,  Mich. 


No. 

Xumo  and  address  of  bidders. 

Piles.  Norway, 
24  feet  long. 

White  pine  tim- 
ber,  12  by  12 
inches. 

Pine  plank, 
8  by  10  inches. 

Perlin- 
ear  foot 

Total. 

PerM 
feet. 

TotaL 

PerM 
feet. 

Totil. 

1 

H.  L.  Holland,  receiver  Chieago  and  Le- 
mont  Stone  Cornpany,  Chicago,  III 

Centt. 

? 

Leathern  &,  Smith,  Stnrffeon  Bay,  Wis *o  ia 

84.00 

$12.00 

$542.40 

3 

Kellev.  Mans  &  Co.,  Chicaso,  ill 

4 

D.  8.  Kim  bark,  Chicago,  iTl.' 

5 

Thomas  W.  Kirbv,  Grand  Haven,  Mioh... 

6 

H.  L.  Green,  Chicago,  111 

7 

Excelsior  Stone  Company,  Chicago  111 

8 
9 

Albert  H.  Petrie.  Kuskegon,  Mich 

J.  K  Alimendingcr,  Benton  Harbor,  Mich 

.10 
.12.50 

90.00 
75.00 

$10.95 
25.00 

2,024.?4 
2,985.60 

18.95 
15.00 

630.54 

6iaoo 

No. 

Name  and  address  of  bidders. 

Drift-bolts,  1 
inch  square. 

Wrought 
spikes. 

Stone. 

Per 
pound. 

ToUL 

Per 
pound. 

Total. 

Per 
cord. 

Total. 

1 

H.  L.  Holland,  receiver  Chicago  and  Le- 
mont  Stone  Company,  Chicago,  III 

OenU. 

Cmta, 

$9.75 

$4.  SSL  60 

? 

Leathern  &  Smith,  Stargeon  Bay,  Wis 

3 

Kelly,  Mans  St  Co.,  Chicago,  111  

2.25 
2.25 

$222.55 
225.55 

2.65 
2.45 

$53.98 
5L77 

4 

S.  Drkimbark,  Chicago. ill' 

ft 

Thomas  W.  Kirby,  Grand  Haven,  Mich 

9.35 

4,057.90 

fi 

H.  L.  Green,  Chicago,  111 

2.10 

207.71 

7 

Excelsior  Stone  Company,  Chicago,  111 

9.74 
10.05 

4,227.16 
4, 752. 30 

8 

Albert  H.  Petri©,  Muskegon,  Mich 

9 

J.  W  Allmendinger,  Benton  Harbor,  Mich  . 

8.25 

321. 48 

3.25 

68.65 

Tbe  following  bids  were  accepted :  Leatbcrn  &  Smith's,  for  plank ;  S.  D.  Kim- 
bark's,  for  iron ;  Thomas  W.  Kirby's,  for  stone ;  Albert  H.  Petrie's,  for  pine  timber, 
and  J.  M.  Allmendinger's,  for  piles. 

COMMERCIAL  STATISTICS,  SAINT  JOSEPH  HARBOR,   MICHIGAN,  FROM  JULY  1,  1886,  TO 

JUNE  30,  1887. 

Vessels  entered  and  cleared 580 

Tonnage 144,000 
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Statement  of  the  amount  of  commerce  during  the  year  1886. 


Articles. 

Qoantitiea. 

Articles. 

QnantitiM. 

Cleared : 

Lumber 

Potatoes 

Fruits 

Morcbaudiso 

feet.. 

...bushels.. 
...baskets.. 
..packages.. 

145,  000 
40. 180 

2^0,210 
57,36U 

Entered : 

Lumber 

Groceries 

Floor 

.- feet.. 

::^*.'.'blia:: 

1.690,000 

12,311 

841 

J  J 15. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 
OUTER  HARBOR. 

Object — To  secure  a  barborof  refuge  suitable  for  all  classes  of  ves- 
sels engaged  in  commerce  00  the  lakes. 

Project. — The  first  project  for  an  exterior  harbor  to  the  east  of  en- 
trance was  adopted  in  1870  and, modified  in  1872,  1875,  1870^  and  1877. 
The  second  project,  for  a  western  breakwater,  was  adopted  m  1882. 

Operations. — No  work  was  performed  at  this  harbor  until  October, 
188C,  except  to  take  proper  care  of  the  United  States  engineer  property 
and  maintain  the  lights  at  the  breakwater.  During  October  the  stone 
sCows  were  overhauled  and  caulked.  The  beacon  light  having  been 
abandoned  by  the  Light-House  Department  on  account  of  the  dilapi- 
dated condition  of  the  west  pier,  a  temporary  light  was  established 
there  by  the  United  States  Engineer  Department. 

During  a  severe  gale  on  the  14th  of  October  the  lantern  and  its  sup- 
port, together  with  the  beacon  and  a  large  part  of  the  superstructure, 
were  carried  away,  and  after  that  the  light  was  abandoned. 

During  the  early  part  of  November  the  work  of  repairing  the  west 
pier  was  commenced.  The  damaged  work  was  leveled  with  the  water- 
surface  and  two  courses  of  superstructure  put  on,  the  whole  being  filled 
with  stone  excepting  the  last  50  feet,  which  became  filled  with  solid  ice*. 

During  the  months  of  December  and  January  ways  were  laid  at  the 
lower  basin  and  the  pile-driver  and  two  dump-scows  were  hauled  out  for 
repairs;  they  were  cut  down  to  the  bottoms  and  thoroughly  rebuilt  and 
launched.  The  steam  hammer  and  dredge  machinery  have  also  been 
put  in  a  thorough  state  of  repair.  At  west  pier  the  low  work  has 
been  brought  up  to  water- surface,  some  parts  requiring  to  be  raised  9 
feet,  which  was  done  by  the  diver.  The  work  has  been  thoroughly  filled 
with  stone,  a  large  part  of  which  was  cast  up  by  the  dredge  along  the 
east  face  of  the  pier. 

The  United  States  pile-driver  has  been  employed  driving  piles  for  west 
pile-pier.  It  is  contemplated  to  drive  a  single  row  of  piling  around  the 
work.  The  driving  was  in  some  places  very  hard,  being  through  stone 
and  hard  pan. 

At  the  close  of  the  fiscal  year  33  piles  had  been  driven  on  the  west 
side  of  the  pier  and  23  piles  on  the  east  side. 

Cribs  Nos.  1  and  2  of  the  main  breakwater  require  rebuilding  from 
the  water-line  up  at  once,  and  the  superstructure  of  all,  up  to  and  in- 
cluding No.  12,  are  in  an  advanced  state  of  decay.  The  decking  through- 
out requires  renewing  and  about  250  cords  of  stone  will  be  required  to 
refill  the  pockets  that  are  empty,  or  partially  so. 

The  channel  is  in  good  condition  to  Sixth  Street  Bridge,  except  at 
the  Michigan  Central  Railroad  Bridge  and  a  point  near  the  old  east 
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f 
pier,  where  there  is  a  shoal  area  of  limited  extent  with  a  depth  of  only 
14i  feet. 

JSstimates. — To  complete  the  new  east  breakwater  pier  and  constract 
the  west  exterior  breakwater,  in  accordance  with  the  report  of  the 
Board  of  Engineers  constituted  by  Special  Orders,  No.  10,  Headquarters 
Corps  of  Engineers,  U.  8.  Army,  dated  Washington,  D.  C,  March 
2, 1882,  to  consider  and  report  upon  the  improvement  of  the  harbor  at 
Michigan  City,  Ind.,  it  was  estimated  by  Major  Smith  that  it  would 
require  $450,000  (page  1968,  Eeport  of  Chief  of  Engineers,  1884); 
and  as  the  construction  of  the  breakwater,  when  once  commenced, 
should  be  pushed  to  completion  as  rapidly  as  possible,  I  would  respect- 
fully recommend  that  $250,000  be  appropriated  for  the  fiscal  year  end- 
ing June  30, 1889,  to  be  applied  to  construction  of  west  exterior  break- 
water, completion  of  the  breakwater  pier  at  entrance,  and  the  renewal 
of  superstructure  and  filling  of  old  west  pier.  The  views  and  recom- 
mendation of  the  Board  of  Engineers  mentioned  above  were  concurred 
in  by  the  Chief  of  Engineers,  under  date  of  July  6,  1882. 

The  work  is  located  in  the  collection  district  of  Chicago.    The  nearest  liglit-bonse 
is  Michigan  City.    The  nearest  port  of  entry  is  at  Chicago,  III. 

Original  estimated  cost  of  work,  1837,  amended  1870  and  1882 $587, 000. 00 

Whole  amount  appropriated  from  1836  to  1887,  inclusive 868, 793.  &J 

Whole  amount  expended 830,396.00 

Money  statement. 

July  1,  1886,  amount  available $5,137.71 

Amount  appropriated  by  act  approved  August  5,  1886 54, 375. 00 

59,512.71 
July  1. 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $18,675.98 

July  1,  1887,  outstanding  liabilities 2,439.14 

21,115.12 

July  1,  1887,  amount  available 38.297.59 

{Amount  (estimated)  required  for  completion  of  existing  project 395, 625. 00 
Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1889  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I^^NEB  HABBOB. 

Object. — To  obtain  a  suitable  harbor  for  vessels  by  dredging  Trail 
Creek. 

Project — The  first  project  was  adopted  in  1870,  and  provided  for  deep- 
ening the  channel  up  to  the  railroad  bridge.  The  second  project  was 
adopted  in  1878,  and  provided  for  making  the  length  of  the  inner  har- 
bor 2,700  feet,  its  width  120  feet,  and  its  depth  15  feet. 

Operations. — During  the  year  one  cut,  550  feet  long  and  35  feet  wide, 
was  dredged  below  theMichigan  Central  Railroad  Bridge,  the  depth  be- 
ing 18  feet  and  the  material  removed  amounting  to  1,430  cubic  yards. 

To  complete  the  dredging  in  the  inner  harbor  it  is  estimated  that 
$5,000  will  be  required,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated  for  the  fiscal  year  ending  June  30, 1889. 

Small  appropriations  will  probably  be  required  from  time  to  time  to 
keep  the  channel  clear. 

Original  estimated  cost  of  work,  1870,  amended  1878 |100, 000. 00 

Whole  amount  appropriated  1878  to  1887,  inclusive 96, 875. 00 

Whole  amount  expended 94,070.59 
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Money  statement. 

July  1,  1886,  amount  available §2,299.1? 

Amount  appropriated  by  ace  approyed  August  5,  1886 1,  875. 00 

4, 174. 17 

July  1,1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandiDg  July  1,  1886 $842.34 

July  1, 1887,  outstanding  liabilities 38.58 

860. 92 

July  1,  1887,  amount  available 3,293.25 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 125. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abatraot  of  bids  reoewed  and  opened  September  8,  1886,  by  CapK  D.  W,  Lookwood,  Corps 
of  Engineers,  for  furnishing  material,  harbor  at  Michigan  City,  Ind. 


No. 

Name  andaddroM  of  bidders. 

White  pine  tim- 
ber, la  by  12 
inches. 

Pine  plank.  8 
by  10  inches  by 
"^    16  feet. 

Pine  plank,  2 

by  12  inches  by 

14  feet. 

Oak  Umber. 
10byl2inche«. 

PerM 
feet. 

Total. 

PerM 
feet. 

Totol. 

PerM 
feoU 

TotaL 

PerM 
feet. 

TotaL 

1 

Henry  L.  G-reen,  Chicago  III. 

2 

J.  M.  AUmendinger,  Benton 
Harbor,  Mioh 

$2&00 
31.96 

$313.16 
858  48 

8 

Albert  H.  Petrie,  Mubkegon, 

$17.96 

$3,582.96 

$12.05 

$734.52 

$12.96 

tTSi  M. 

4 

Bxoelaior  Btone   Company, 
Chicago,  HI 

fi 

S.  O.  Kimbark,  Chicago,  HI.. 

6 

Kelley.    Mana  &  Co..    Chi. 
oago,  HI ... 

7 

Xeathern  &  Smith,  Sturgeon 
Bay,  Wis . 

$12.00 

600.00 

(*) 

8 

Chicago  and  Lemont  Stone 
Company,  Ctii^ago,  III 

No. 

Name  and  addreea  of  bidders. 

Piles,  Norway, 
88  feet  long. 

Drift-bolts. 

Screw-bolts 
complete. 

Spike. 

Per 
linear 
foot. 

Total.    1 

Per 
;»oancl 

Total. 

Per 
poand 

Total. 

Per 
poond 

Total. 

1 

Henry  L,  Green,  Chicago,  111 

J.  M.  AUmendinger,  Benton  J 

Mich     ? 

Omtt. 

Cents 
2.1 

$194.60 

Centt. 
2.6 

$390.83 

2 

BUirbor, 

Albert  H.  Petrie,  Maskegon,Mich..., 
Bxcelsior  Stone Comoanv  Chi'^-'^<''«  Til 

IH 

H  446. 00 

S.  D.  Kimbark.  Chicago.  Ill . 
Keliey,  Mans  &  Co..  Chicago. 
T.AAt.hAm  Jtr  flmlth  Rtnrirpinn  R 

""^a-f  — — 

2.2 
2.25 

203.76 
208.39 

2.65 
2.85 

407.52 
438.27 

2.4 
2.55 

55.20 

III 

58.65 

A^  Tiru 

U 

3.192.00 

8 

Chicago  and  Lemont  Stone  Company, 
Chicago  111-             : 

1 1 

1 
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Abstract  of  bids  i'cceived  and  opened  Sfptember  8,  1886,  etc, — Continued. 


No. 

Name  and  address  of  bidders. 

Nails. 

Stone  on  scows 
at  Chicago. 

Stone  at  Mich- 
igan  City. 

Per 

poiinil 

Total. 
$2l.6ri 

Per 
cord. 

Total. 

Per 
cord. 

Total. 

1 

Henry  L.  Green,  Chicairo,  III  

.T  M  Allmendinirer  Benton  Harbor.  Mich 

Cen/i. 
2.1 

2 

3 

Albert  H.  Peti  ie.  MnskeKon,  Mich 

4 

5 

Excelsior  Stone  Com  pan  j,  Chicago,  III 

S  D  Kimbark  Chicaiio.lll    

2.' 15 
2.05 

'28.26 
21  n 

ia.59 

$4,158.96 

$0.35 

$6,948.40 

6 

KeUey,  Mane  dk  Co.,  Chicago, lU.. 

Leathern  &  Smith,  Sturgeon  Bay,  Wis    

7 

I 

. 

8 

Chicago  and  Lemont  Stone  Company,  Chicago,  Hi. 

5.50 

4,002.00 

0.00 

6,600.00 

'  No  bid  on  14foot. 


The  folio  wine  bids  were  accepted:  J.  M.  Allmendinger^s  for  oak  timber;  Albert 
H.  Petrie's  for  pine  timber  and  plank ;  8.  D.  Kimbark's  for  iron ;  Leathern  &  Smith's 
for  piles ;  Chicago  and  Lemont  Stone  Company's  for  stone  on  board  scows  at  Chicago. 


Abstract  of  bid  received  and  opened  May  25,  1887,  by  Capt,  D.  W,  Lockwood,  Corps  of 
Snffineers,  for  services  of  tug  at  MtcMgan  City,  Ind. 


Name  and  addrem  of  bidders. 

Towing  about 
the  harbor  and 

to  and  fh>m 

the  dumping 

ground. 

Bringing  stone 

from 
Chicago,  HI. 

A.  D.  Campbell,  liiehlgMi City,  Ind.* 

Per  hour. 
$t.00 

Per  cord, 

$2.00 

*Bida49cepted. 


COMMBBCIAL  STATISTICS,   MICHIGAN  CITY  HARBOR,  INDIANA,  FROM  JULY  1,  1886,  TO 

JUNE  30,  1887. 

Vessels  entered  and  cleared 1,099 

Tonnage 213,686 


Articles  entered  and  cleared. 
Entered: 

Lumber feet,  B.  M.. 

Lath pieces.. 

Shingles do 

Pickets • do...- 

Posts do 

Pig-iron tons.. 


alt 


Salt barrels. 

Stone .•• cords.. 

Piles pieces.. 

Cleared : 

Hay tons.. 

Sand cubic  yards.. 


33, 
90, 


755,954 

685,000 

188,000 

104,000 

10,000 

16,538 

68.407 

625 

600 

500 
7,000 


Digitized  by 


Google 


2206     REPORT   OP   THE   CHIEF   OP   EAGINEERS,  U.  S.  ARSfT. 

JJl6. 

preliminary  examination  of  grand  river,  michigan. 

United  States  Engineer  Office, 
Grand  Rapids^  MioJ^.y  January  29,  1887. 

Sir  :  In  compliance  with  printed  letter  from  Office  Chief  of  ISugi- 
neers,  dated  Washington,  D.  0.,  September  27, 1886, 1  have  the  honor 
to  make  the  following  report  with  reference  to  the  preliminary  exami- 
nation of  Grand  Eiver,  Michigan,  called  for  in  said  letter. 

In  1880  a  survey  of  the  river  between  Grand  Rapids  and  Grand 
Haven  was  made  under  the  direction  of  the  late  Major  Harwood,  Gorps 
of  Engineers. 

The  field-work  was  commenced  early  in  September  and  completed 
in  December. 

Upon  this  survey  was  based  Major  Howard's  project  for  obtaining 
a  low- water  channel  100  feet  wide  and  4  feet  deep,  at  an  estimated  cost 
of  $25,000. 

The  first  appropriation  for  carrying  out  this  project  was  made  by  act 
approved  March  3, 1881— $10,000.  By  act  approved  August  2, 1882, 
an  additional  appropriation  of  $16,000  was  made.  The  amount  avail- 
able from  these  appropriations  July  1, 1884,  was  $386.04.  At  this  time 
the  river  had  been  deepened  to  4  feet,  above  the  Lake  Shore  and  Mich- 
igan Southern  Railway  Bridge,  or  for  a  distance  of  2^  miles.  By  act 
approved  July  5,  1884,  an  additional  appropriation  of  $25,000  was 
made. 

Before  submitting  a  project  for  the  expenditure  of  this  amount  au- 
thority was  asked  to  make  a  special  survey  to  cover  the  localities 
embracing  the  shoals.  This  survey  extended  from  the  foot  of  Ganoe's 
Canal  to  a  point  llj  miles  down-stream,  and  was  necessarily  continu- 
ous on  account  of  the  number  of  the  shoals  and  their  nearness  to 
each  other.  The  survey  showed  that  for  this  portion  of  the  river  the 
lengths  of  the  cut  to  secure  depths  of  4.5  feet,  5.5  feet,  and  6.6  feet, 
would  be  6.18  miles,  9.54  miles,  and  10.67  miles,  respectively,  with  sev- 
eral shoal  places  below  the  limit  of  the  survey  to  be  taken  account  of 
in  securing  the  depth  stated  above.  But  little  benefit  was  found  to 
have  resulted  from  the  work  done  in  previous  years, 

A  contract  was  entered  into  March. 20, 1885,  with  Bobert  Finch,  of 
Grand  Haven,  to  dredge  a  cut  60  feet  wide  and  4.5  feet  deep,  commenc- 
ing near  the  upper  limit  of  the  survey  and  extending  down-stream  as 
far  as  funds  would  permit.  Work  was  commenced  May  13, 1885,  and 
closed  in  July,  1886.  This  gave  for  the  time  a  continuous  channel  60 
feet  wide  and  4.6  feet  deep  from  the  foot  of  Ganoe's  Ganal  to  the  foot 
of  Hare's  Bar,  a  distance  of  llj  miles. 

The  greater  part  of  the  material  removed  was  sand,  and  I  can  see  no 
reason  for  anticipating  any  thing  like  permanency  for  the  channel,  as 
the  main  causes  that  were  in  operation  to  maintain  the  river  at  its  nor- 
mal depth  before  work  commenced  are  active  now  to  restore  its  bed  to 
its  former  condition.  One  small  steamer  with  a  maximum  draught  of 
30  inches  makes  three  round  trips  per  week  between  Grand  Bapids  and 
Grand  Haven  during  the  season  of  navigation. 

I  have  stated  the  above  facts  to  show  that  no  further  examination  of 
the  river  is  necessary  with  a  view  to  its  improvement  by  dredging,  and 
in  considering  any  other  plan  for  improving  the  river  itself  it  is  neces- 
sary to  take  account  of  other  facts. 
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The  stage  of  water  sometimes  reaches  16  feet,  and  at  very  low  water 
in  the  summer  the  discharge  is  so  small  that  there  is  a  notable  differ- 
CDce  between  the  morning  and  evening  gauge-readings  due  to  the  quan- 
tity of  water  taken  from  the  river  by  the  various  factories,  mills,  etc., 
along  its  banks. 

In  my  opinion  deep-water  connection  with  Lake  Michigan  can  only 
be  secured  by  canal,  outside  of  the  river  banks,  using  the  river  as  a 
feeder.  To  determine  the  feasibility  of  su<*.h  a  plan  and  arrive  at  any 
thing  like  a  corrept  estimate  of  its  cost  will  require  an  extensive  de- 
tailed survey  covering  not  only  both  banks  of  the  stream  but  in  all 
probability  other  lines  with  a  view  to  selecting  the  most  suitable. 

I  do  not  consider  the  river  itself  worthy  of  improvement. 

The  freight  receipts  during  the  past  year  are  reported  by  the  firm 
owning  the  steamer  already  mentioned  to  have  been  $12,325.58.  The 
commercial  statistics  of  Grand  Kapids  were  given  by  Major  Harwood 
in  bis  original  report  on  the  river.  (Report  of  Chief  of  Engineers,  1881, 
page  2225.) 

Grand  River,  below  Grand  KapidSt  is  situated  within  the  limits  of  the  Michigan 
collection  district  of  Michigan.  The  nearest  port  of  entry  is  Grand  Haven,  at  the 
mouth  of  the  river,  where  also  is  the  nearest  light-house. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LoCKWOOD, 
Captain  of  Engineers. 
Brig.  Gen.  James  0.  Duane, 

Chief  of  Engineers^  U.  S.  A. 


J  J  17. 


PRELIMINARY  EXAMINATION  OF  PIGEON  RIVER,  MICHIGAN. 

United  States  Engineer  Office, 

Orand  BapidSj  Mich,^  August  25,  1887. 

Sir  :  In  compliance  with  printed  letter,  dated  Office  of  the  Chief  of 
Engineers,  United  States  Army,  Washington,  D.  0.,  October  28,  1886, 
1  have  the  honor  to  submit  the  following  report  of  a  preliminary  exam- 
ination of  Pigeon  River,  Michigan,  made  by  me  July  6, 1887. 

Pigeon  River  rises  in  the  southern  part  of  Huron  County  and  emp- 
ties into  Saginaw  Bay  at  a  i)oint  about  23  miles  southwest  of  Point 
Aux  Barques.  It  has  a  sluggish  current,  and  near  its  mouth  is  from  50 
to  100  feet  wide  and  from  4  to  C  feet  deep.  In  the  river  and  harbor  act 
passed  August  2, 1882,  an  examination  of  the  harbor  at  Caseville,  Mich., 
was  provided  for,  and  the  late  Maj.  F.  U.  Farquhar,  Corps  of  Engineers, 
jn  his  report,  dated  October  21, 1882,  and  published  in  the  Report  of  the 
Chief  of  Engineers  for  1884,  page  2077,  stated  that  he  did  not  regard 
the  harbor  as  worthy  of  improvement  by  the  General  Government. 

Caseville  is  located  at  the  mouth  of  Pigeon  liiver,  and,  as  the  stream 
itself  is  absolutely  of  no  commercial  importance,  except  for  running  logs 
and  timber  generally,  it  is  presumed  that  the  intention  of  the  act  of  Au- 
gust 5,  1886,  was  to  have  an  examination  made  of  the  mouth  of  Pigeon 
River  with  a  view  to  determining  whether  there  was  any  necessity  for 
establishing  a  harbor  there. 

At  the  time  of  the  first  examination,  in  1882,  the  month  of  the  river 
hnd  been  extended  into  Saginaw  Bay  a  distance  of  about  900  feet,  by 
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parallel  piers  75  feet  apart,  and  jthe  depth  of  water  between  tbem  was 
about  10  feet  at  the  outer  end  of  channel  and  6  to  8  feet  at  the  inner 
end.  The  12-foot  curve  was  stated  to  be  400  feet  in  advance  of  the  end 
of  piers,  or  one- fourth  mile  from  shore. 

At  the  time  stated  above  the  shipments  from  and  to  the  port  were 
as  follows :  60,000  barrels  of  salt:  0,000,000  to  8,000,000  feet,  B.  M.,  lum- 
ber; 12,000  tons  pig  metal;  50,000  bushels  of  wheat,  and  about  $200,000 
worth  of  general  produce,  shipped  out  by  water  each  season  ;  20,000 
tons  iron  ore,  1,500  cords  of  limestone,  and  about  $200,000  worth  of 
merchandise  shipped  in  by  water  each  season. 

At  the  time  I  made  an  examination  the  south  pier  was  a  total  wreck, 
and  the  north  pier  fast  becoming  so,  the  old  channel  had  shoaled  up  so 
as  to  be  practically  useless  except  for  vessels  of  very  light  draught, 
and  shipments  by  water  had  virtually  ceased.  The  iron  furnace  has 
been  shut  down  for  several  years,  and  one  saw-mill  and  one  salt-block 
only  were  in  operation  at  the  time,  the  latter  with  a  capacity  of  4,000 
barrels  per  month.  There  is  little  or  no  lake  commerce  at  this  point  at 
present,  shipments  and  receipts  being  for  the  most  part  by  rail. 

Gaseville  is  a  village  of  about  GOO  inhabitants  and  is  the  northern 
terminus  of  the  Pontiac,  Oxford  and  Port  Austin  Bailroad.  The  closing 
down  of  the  iron  furnace  and  the  death  of  Mr.  Grawford,  who  owned 
large  interests  in  the  locality  and  who  constructed  the  old  harbor,  have 
caused  its  present  decline. 

Any  work  of  improvement  at  this  point  would  be  for  the  benefit  of 
local  commerce  only.  I  do  not  regard  this  harbor  as  worthy  of  improve- 
ment by  the  General  Government,  as  there  exists  no  public  necessity  for 
the  same. 

Pigeon  River  is  located  in  the  collection  district  of  HuroD,  Mich.  The  nearest  light- 
house is  at  Charity  Island.    The  nearest  port  of  entry  is  Port  Huron,  Mich. 

Very  respectfully,  your  obedjent  servant, 

D.   W.  LOCKWOOD, 


The  Ghiep  of  Enginebbs,  U.  S.  A. 


Captain  pf  Engineers, 


J  J  i8. 


PRELIMINARY  EXAMINATION  OF  CARP  RIVER.  MICHIGAN,  AT  LELAND, 
WITH  A  VIEW  TO  AFFORDING  AN  ENTRANCE  TO  CARP  LAKE  FOR 
HARBOR  OF  REFUGE. 

United  States  Engineer  Office, 

Orand  RapidSy  Mich.,  October,  1887. 

Sir  :  In  compliance  with  instructions  contained  in  printed  letter  dated 
OflBce  of  the  Ghief  of  Engineers,  United  States  Army,  Washington,' 
D.  G.,  October  28,  188(5,  I  have  the  honor  to  submit  the  following 
report  of  the  preliminary  examination  of  "Garp  Eiver  at  Leland,  Mich., 
with  a  view  to  affording  an  entrance  to  Gari>  Lake  for  harbor  of  refuge." 

Leland  is  a  town  of  about  400  inhabitants,  although  this  number 
varies  very  materially  from  time  to  time.  It  owed  its  former  im- 
portance to  the  traffic  in  wood  with  passing  steam  vessels,  and  to  an 
iron  furnance  that  was  at  one  time  operated  here,  but  which  has  been 
shut  down  for  a  number  of  years.  At  present  its  commerce  has 
dwindled  to  almost  nothing,  and  its  present  appearance  is  that  of  a  town 
that  has  been  going  backwards  for  ytors. 
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la  the  Report  of  the  Chief  of  Engineers  for  1870,  page  148,  will  be 
found  a  report  by  Capt.  P.  U.  Farquhar,  Corps  of  Engineers,  in 
which  the  various  points  bearing  on  the  question  of  a  harbor  in  this 
locality  are  fully  discussed.    The  following  extracts  are  taken  from  it: 

The  Carp  River,  aboat  three-foarths  of  a  mile  long,  is  tlie  oatlet  of  Carp  Lake. 
Between  Carp  Lake  and  Lake  Michigan  there  is  a  difference  of  level  of  about  8  feet. 

As  to  the  practicability  of  improving  the  harbor  of  Leland : 

The  Carp  River  is  so  inconsiderable  a  stream  as  to  preclude  any  use  of  it  for  navi- 
gable purposes.  As  rock  is  said  t0|  be  found  near  the  surface,  aoy  deepening  or  widen- 
ing of  the  stream  itself  and  oarryiug  out  piers  into  the  lake  to  protect  its  month 
would  be  enormously  expensive,  and  after  snch  expenditure  the  outflow  would  not 
be  sufficient  to  keep  a  useful  channel  into  the  lake. 

As  to  the  necessity  for  improving  the  harbor  of  Leland : 

The  only  necessity  that  exists  for  the  proposed  improvement  is  the  mere  local  com* 
merce  of  the  place. 

Which,  as  already  stated,  now  amounts  to  little  or  nothing. 

Although  the  route  of  the  eeneral  commerce  of  the  lake  passes  within  12  miles  of 
this  place,  there  is  no  necessity  for  a  harbor  of  refnee  here.  Ample  natural  harbors 
of  refuge  are  afforded  by  the  Maniton  Islands  and  Grand  Traverse  Bay. 

I  fully  agree  with  the  foregoing  opinions  and  conclusions. 

It  is  16^  miles  from  Leland  to  Gat  Head  Light,  on  the  west  cape  of 
Grand  Traverse  Bay,  10^  miles  to  the  North  Manitou,  and  15^  miles  to 
the  South  Manitou.  The  islands  mentioned  and  Grand  Traverse  Bay 
have  been  used  for  shelter  and  refuge  since  Lake  Michigan  was  first 
navigated. 

As  the  examination  was  required  to  be  made  with  a  view  to  determin- 
ing the  practicability  of  affording  an  entrance  to  Carp  Lake  "for 
harbor  of  refuge,"  there  are  other  considerations  to  be  taken  into  ac- 
count. 

1st.  If  the  channel  between  the  two  lakes  should  be  a  level  cut,  the 
effect  of  lowering  the  level  of  Carp  Lake  8  feet  should  be  examined 
into.  In  my  opinion  the  results  would  be  of  such  a  character  as  to  pre- 
clude the  adoption  of  this  plan. 

2d.  The  only  other  method  avia>ilable  would  be  by  lockage,  and  as 
this  would  seriously  interfere  with  free  access  to  the  anchorage  in  Carp 
Lake,  it  could  not  be  adopted. 

For  the  reasons  given  I  do  not  regard  this  locality  as  worthy  of  im- 
provement. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  Aemy. 


J  J  19. 

PRELIMINARY  EXAMINATION  OF  LAKE  MICHIGAN  AT  EMPIRE,  WITH  A 
VIEW  TO  CUTTING  A  CHANNEL  ACROSS  THE  BAR  FROM  LAKE  MICHI- 
GAN TO  BAR  LAKE. 

United  States  Engineer  Office, 

Orand  Rapids^  Mich.^  August  26,  1887. 
Sir  :  In  compliance  with  instructions  contained  in  printed  letter,  dated 
Office  of  the  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  Octo- 
ber 28, 188G,  I  have  the  honor  to  submit  the  following  report  of  the  pre- 
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IJminary  examination  of  <<  Lake  Michigan  at  Empire,  with  a  view  to 
cutting  a  channel  across  the  bar  from  Lake  Michigan  to  Bar  Lake,  Mich- 
igan." 

In  the  river  and  harbor  act  approved  June  14, 1880,  an  examination 
was  directed  to  be  made  of  Empire  Bay,  Leland  Coanty,  Michigan.  The 
late  Major  Harwood,  Corps  of  Engineers,  was  charged  with  this  duty, 
and  his  report  was  published  in  the  Beport  of  the  Chief  of  Engineers, 
U.  8.  Army,  for  1881,  page  2258.  There  are  two  Bar  Lakes  in  the 
vicinity  of  Empire,  called,  respectively,  North  and  South  Bar  Lakes, 
distant  from  each  other  a  little  more  than  one  half  of  a  mile.  The  water- 
surface  of  North  Bar  Lake  is  2  feet  above  that  of  Lake  Michigan,  while 
that  of  South  Bar  Lake  is  2^  feet  above  the  same  level.  The  hamlet  of 
Empire  is  located  at  the  south  end  of  South  Bar  Lake,  and  consists  of 
a  steam  saw-mill,  with  dock  built  out  into  Lake  Michigan,  a  general 
store,  and  a  few  homesteads.  The  population  is  only  that  needed  to 
operate  the  mill  and  supply  it  with  logs.  As  this  is  the  only  settlement 
in  the  locality,  it  would  seem  that  the  connection  with  Lake  Michigan, 
if  made  at  all,  should  be  made  near  it.  The  deepest  soundings  in  South 
Bar  Lake  show  only  13  feet,  and  with  the  water-surface  at  the  level  of 
that  in  Lake  Michigan  the  area  comprising  10  feet  soundings  would  be 
about  2^  acres  in  extent,  oval  in  shape,  with  its  longer  axis  parallel  to 
the  shore-line  of  Lake  Michigan.  ^Should  a  channel  be  cut  between 
North  Bar  Lake  and  Lake  Michigan,  the  reduction  in  depth  would  leave 
an  area  about  700  feet  long,  parallel  to  the  shoreline  of  Lake  Michigan, 
and  about  200  feet  wide,  with  a  least  depth  of  15  feet.  This  work  would, 
however,  be  of  no  use  to  the  present  settlement  at  Empire. 

Major  Harwood  estimated  that  it  would  cost  $56,000  to  connect  North 
Bar  Lake  with  Lake  Michigan  by  a  channel  200  feet  wide  and  15  feet 
deep,  and  $34,500  to  do  the  same  at  South  Bar  Lake,  limiting  the  depth 
to  10  feet.    I  should  say  that  at  this  date  these  figures  should  be  doubled. 

The  connection  of  either  lake  with  Lake  Michigan  would  be  of  purely 
locaL  importance,  and  I  do  not  regard  this  locality  as  worthy  of  im- 
provement. 

The  principal  interests  at  Empire  are  owned  by  Messrs.  Potter  & 
Strothers.  The  latter  informed  me  at  the  time  of  the  examination  (Au- 
gust 8, 1887),  that  their  shipments  for  the  current  year  would  be  about 
1,000,000  feet,  board  measure,  lumber ;  between  400  and  500  cords  of 
wood,  and  the  same  of  bark,  but  that  they  expected  to  double  their 
shipment  of  lumber  next  year. 

Very  lespectfuUy,  your  obedient  servant, 

D.   W.   LOCKWOOD, 

Captain  of  Engineers, 
The  Chief  of  Engineebs,  U.  S.  A. 


Jj20. 


PRELIMINARY  EXAMINATION  OF  GRAND  TRAVERSE  BAY,  WITH  A  VIEW 
TO  CONNECTING  IT  WITH  TORCH  LAKE  NEAR  EASTPORT,  AttCHIGAN. 

United  States  Engineer  Office, 

Grand  RapidSj  Mich.,  October  13,  1887. 
Sir:  In  compliance  with  instructions  contained  in  printed  letter  dated 
Office  of  the  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  Octo- 
ber 28,  1886, 1  have  the  honor  to  submit  the  following  report  of  pre- 
liminary examination  of  "Grand  Traverse  Bay,  with  a  view  to  connect- 
ing it  with  Torch  Lake  near  Eastport,  Michigan." 
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Torch  Lake  is  17^  miles  long  and  from  f  to  2^  miles  wide ;  its  {gen- 
eral direction  is  nearly  parallel  to  the  east  shore  of  Grand  Traverse  Bay, 
with  which  it  is  connected  at  its  southern  extremity  through  a  series  of 
lakes  and  short  streams.  At  the  time  of  the  examination  the  differ- 
ence of  level  between  the  waters  of  Grand  Traverse  Bay  and.  Torch 
Lake  was  found  to  be  7  feet.  The  water-level  in  Lake  Michigan  at  the 
time  was  1.1  feet  above  zero,  while  that  in  Torch  Lake  was  undoubtedly 
low  on  account  of  continued  dry  weather,  so  that  the  normal  difference 
of  lev^l  may  be  taken  at  about  8  feet.  Should  a  connection  between 
the  two  bodies  of  water  be  made,  the  location  of  the  cut  would  be  some- 
where between  Eastport  and  a  point  a  little  south  of  the  town  of  Torch 
Lake.  At  the  latter  place  a  tramway  has  been  constructed  across  the 
neck  of  land  separating  the  bay  from  the  lake,  and  here  a  line  of  levels 
was  run  for  determining  the  difference  of  level  between  the  two  bodies 
of  water  and  the  height  of  the  intervening  laud.  The  highest  point  of 
the  latter  was  found  to  be  37.4  feet  above  the  water-surface  of  Grand 
Traverse  Bay,  and  the  distance  across  about  three-fourths  of  a  mile  from 
shore-line  to  shore  line. 

The  definite  location  of  a  canal  in  this  locality  could,  as  a  matter  of 
course,  only  be  determined  after  a  careful  and  systematic  survey  of  the 
region  between  the  limits  given  above,  taking  into  account  the  harbor 
facilities  at  the  two  extremities,  particularly  in  Traverse  Bay.  The 
reason  for  making  the  examination  at  Torch  Lake  was  that  there  was 
a  cleared  line  there. 

To  the  east  of  Torch  Lake,  and  connected  with  it,  there  is  a  .net- work 
of  small  lakes  and  streams  particularly  favorable  for  getting  out  t:mber 
products,  which  consist  of  hard-wood  timber,  cord-wood,  cedar  posts, 
and  railroad  ties. 

At  the  town  of  Torch  Lake,  as  already  stated,  there  is  a  tramway 
from  Torch  Lake  to  Traverse  Bay.  The  Messrs.  Cameron,  who  own  it, 
have  a  mill  at  the  Torch  Lake  end  and  a  bridge  pier  in  Grand  Traverse 
Bay,  from  which  vessels  are  loaded  with  the  products  of  their  mill. 
The  senior  member  of  the  firm  informed  me  that  their  shipments  this 
year  would  be  the  equivalent  of  12,000,000  feet  of  lumber. 

According  to  the  only  estimate  I  have  received,  there  are  500,000 
cords  of  wood  and  100,000,000  feet,  board  measure,  hard- wood  timber 
to  be  shipped  from  this  region,  and  it  is  estimated  that  the  value  of  the 
former  would  be  increased  50  cents  per  cord  and  the  latter  50  cents  per 
thousand  if  better  facilities  for  shipping,  such  as  would  be  afforded  by 
a  canal,  in  fact,  could  be  obtained. 

There  can  be  no  question  but  that  a  connection  between  Traverse 
Bay  and  Torch  Lake  would  be  of  great  benefit  to  the  country  about  and 
back  of  Torch  Lake,  but  its  benefits  would  be  purely  local,  and  the  cost 
of  a  canal  with  lock  would  be  great.  It  is  known  that  part  of  the  heavy 
cutting  would  be  through  rock  of  some  kind,  so  that  without  further 
knowledge  than  can  be  obtained  from  an  examination  of  the  surface  of 
the  ground  it  is  impossible  to  give  an  estimate  of  the  cost  of  a  canal ; 
besides,  the  prolongation  of  the  channel  into  Traverse  Bay  would  have 
to  be  protected  by  piers,  constituting  a  regular  harbor. 

In  view  of  the  foregoing,  I  feel  compelled  to  state  that  I  do  not  con- 
sider the  locality  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LoCKWOOD, 


Captain  of  Engineers. 


The  Chief  op  Enghneees,  U.  S.  A. 
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IMPROVEBIENT  OF  ST.  MARY'S  RIVER— ENLARGEMENT  OP  AND  OPERAT- 
ING ST.  MARY'S  PALLS  CANAL-CONSTRUCTION  OP  HARBOR  OP  REFUGE 
ON  T.AITR  HURON,  AND  IMPROVEMENT  OF  CERTAIN  HARBORS  ON  LAKE 
HURON  AND  OF  SAGINAW  RIVER— PRESERVATION  OP  AND  OPERATING 
ST.  CLAIR  FLATS  CANAL— IMPROVEMENT  OF  DETROIT  RIVER. 


BBPOBT  OF  LIEUTENANT-COLONEL  0.  M.  POE.  CORPS  OF  BXQINEEB8, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  St.  Mary's  Falls  Canal  and  River, 

Miohiffan. 

2.  Operatmjz  and  oare  oi  St.  Mary's  Falls 

Canal,  Michigan. 

3.  Dry-dock  at  St.  Mary's  Falls  Canal, 

Michigan. 

4.  Hay  Lake  Channel,  St.  Mary's  Riyer, 

Michigan. 

5.  Harbor  at  Sheboygan,  Michigan. 

6.  Harbor  at  Thunder  Bay,  Michigan. 

7.  Harbor  at  An  Sable,  Michigan. 

8.  Saginaw  River,  Michigan. 


9.  Harbor  of  reftige   at   Sand   Beach, 
Lake  Huron,  Michigaiu 

10.  Steam-laanch  or  tag  Ibr  harbor  of 

refhge  at  Sand  Beach,  Lake  Huron, 
Michigan. 

11.  Ice- harbor  of  refuge  at  Belle  River, 

Michigan. 

12.  St.  Clair  Fiats  Canal,  Michigan. 

13.  Operating  and  care  of  St.  Clair  Flats 

Canal,  Michigan. 

14.  Clinton  River,  Michigan. 

15.  Detroit  River,  Michigan. 


EXAMINATIONS  AND  SURVEY. 


16. 


17, 


Bar  in  St.  Clair  River,  Michigan,  op- 
posite Saint  Clair  City. 

North  River,  Michigan,  between  Es- 
sex and  North  Bridges. 

18.  Biddle's  Point  at  Mackinac  Harbor, 

Michigan,  with  a  view  to  a  break- 
water. 

19.  Harbor  at  Forrestville,  Lake  Huron, 

Michigan. 


20.  Pinepog  River,  Michigan. 

21.  Rou^e  River,  Michigan,  at  its  Junction 

with  Detroit  River,  and  up  the  river 
to  bridge  of  St.  Louis  and  Wabash 
Railroad. 

22.  Mouth  of  Black  Rive?,  Saint  Clair 

County,  Michigan. 


United  States  Engineer  Office, 

Detroity  Mich.^  August  2j  1887. 
Sm:  I  have  the  honor  to  transmit  herewith  the  annual  reports  relat- 
ing to  the  works  of  river  and  harbor  improvements  under  my  charge  for 
the  flseal  year  ending  Jane  30, 1887. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

O.  M.  PoB, 


The  Chiep  op  Engineers,  17.  S.  A. 


Lieut.  Col.  of  EngineerSj 
Bvt  Brig.  Oen.,  U.  8.  A. 
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KKz  . 

IMPROVEMENT  OF  ST.  MARY'S  FALLS  CANAL  AND  RIVER,  MICHIGAN. 

This  improvement,  projected  to  obtain  a  16-foot  navigation  between 
lakes  Saperior  and  Haron,  has  been  completed  accordingly,  at  a  cost 
of  $2,404,126.32,  exclusive  of  the  grant  of  750,000  acres  of  land  to  the 
State  of  Michigan,  from  the  proceeds  of  which  the  canal  was  ori^nally 
built,  and  excluding  all  expenditures  on  account  of  Hay  Lake  Ghannel. 
(For  details  see  page  1785,  Annual  Heport  of  the  Chief  of  Engineers  for 
1886.) 

Previous  to  its  completion  the  available  depth  had  been  but  12  feet, 
and  as  soon  as  the  additional  depth  was  obtained  the  size  and  draught 
of  vessels  was  increased  to  correspond  with  an  enormous  increase  in 
the  amount  of  commerce,  until  it  is  now  evident  to  all  that  a  farther 
enlargement  of  the  facilities  must  be  made  as  soon  as  possible. 

The  amount  of  freight  passing  the  canal  has  increased  from  1,567,741 
tons  during  the  season  of  1881  (when  the  enlarged  canal  first  became 
available),  to  4,527,759  tons  during  the  season  of  1886;  that  is  to  say, 
has  trebled  during  the  five  years. 

This  fact  emphasizes  the  remark  made  in  the  two  preceding  annual 
reports  that — 

Shonld  this  rate  of  increase  continne,  the  present  lockage  system  wiU  be  insnffi- 
cieiit  to  pass  the  commerce  long  before  it  can  be,  in  the  nsaal  coarse  of  appropria- 
tions for  riyer  and  harbor  improvements,  enlarged  to  meet  the  greater  demands 
upon  it.        . 

This  rate  of  increase  has  been  fully  maintain^  to  the  close  of  the 
fiscal  year  1886-'87,  during  which  the  business  of  the  canal  amounted 
to  4^388,691  tons  register  and  4,882,802  tons  of  freight,  exceeding  the 
business  of  the  preceding  fiscal  year  by  1,183,460  tons  register  and 
1,271,131  tons  freight,  or  an  increase  of  24  and  32  per  cent.,  respectively. 

The  commerce  passing  the  canal  during  the  month  of  June,  1887, 
reached  the  enormous  figure  of  1,685  vessels,  of  849,780  tons  register, 
carrying  953,921  tons  of  freight,  or  greater  by  141 ,082  tons  register 
and  219,303  tons  freight  than  had  ever  before  passed  the  canal  in  any 
one  month.  The  increase  in  freight  tonnage  during  this  one  month 
over  the  greatest  commerce  of  any  other  entire  month  amounted  to 
more  than  the  entire  commerce  of  the  canal  for  the  first  two  years  it 
was  in  operation. 

On  one  day  during  June,  1887,  the  freight  tonnage  through  St 
Mary's  Falls  Oanal  amounted  to  50,720  tons,  and  the  d^y  average  for 
the  month  amounted  to  30,797  tons. 

Our  estimate  of  the  ultimate  capacity  of  the  present  lock  is  an  aver- 
age of  one  vessel  for  each  fifteen  minutes  during  the  twenty-four  hours, 
or  96  vessels  per  day.  Already  we  have  had  84  vessels  in  one  day 
during  June,  1887,  and  the  daily  average  for  the  entire  month  was  56^ 
vessels,  or  an  increase  of  40.6  per  cent.,  as  compared  with  the  average 
of  40  vessels  per  day  during  June,  1886. 

The  provisional  statements  made  in  preceding  annual  reports  have 
thus  been  more  than  verified. 

The  total  amount  of  registered  tonnage  passed  through  the  canal 
since  its  first  opening  in  1855,  thirty-two  years  ago,  is  37,684,8(^  tons, 
of  which  nearly  one-half  has  passed  since  the  opening  of  the  new  lock 
in  188i,  a  period  of  only  six  years. 

At  ])age8  1786  and  1787  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1886,  a  comparison  is  made  for  the  year  1885  between  the  corn- 
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merce  of  the  Suez  Canal  and  that  of  St  Mary's  Falls  Canal.  With- 
out repeating  all  the  details,  the  following  comparison  for  the  year  1886 
may  be  interesting,  and  is  therefore  given : 

FOR  THB  SUEZ  CANAL. 

Nfiinber  of  registered  Teasels : 3,096 

Official  net  tonnage tons..  5,767,656 

Canal  open days..  365 

Average  number  of  yessels  per  day 8^ 

Average  daily  tonnage tons..  15,802 

FOR  ST.  MARY'S  FALLS  CANAL. 

Nomber  of  registered  vessels 7,118 

Registered  tonnage tons..  4,219,397 

Freight  tonnage do...  4,527,759 

Canal  open days..  •  224 

Average  number  of  vessels  per  day 31.8 

Average  daily registed  tonnage tons..        18,837 

Average  daily  freight  tonnage do...        20,213 

The  number  of  vessels  passing  the  Suez  Canal  in  1886  was  624  less  than  in  1885 ; 
the  number  of  vessels  passing  the  St.  Mary's  Falls  Canal  in  1886  was  2,075  greater 
than  in  1885. 

The  tonnage  of  the  Suez  Canal  decreased  568,097  tons;  the  tonnage  of  St.  Mary's 
Falls  Canal  increased  1,183,460  tons  register;  1,271,131  tons  freight. 

The  daily  average  of  registered  tonnage  through  St.  Mary's  Falls 
Canal  was  3,035  tohs  greater  than  through  the  Suez. 
The  river  and  harbor  act  of  August  6,  1886,  having  provided  for  be- 
.  ginning  the  work  of  enlarging  the  canal,  and  appropriated  tbe  sum  of 
$250,000  for  ^^  continuing  improvement  by  a  new  lock  and  approaches," 
thus  giving  the  sanction  of  both  the  legislative  and  executive  branches 
to  the  proposition,  it  is  deemed  unnecessary  to  further  pursue  the  sub- 
ject- 
Following  the  passage  of  that  act,  a  general  project  for  the  work  of 
enlargement  was  submitted,  based  upon  a  navigation  of  20  feet  in 
depth.  This  included  a  new  lock  800  feet  long  between  gates,  100  feet 
wide  throughout,  with  21  feet  of  water  on  the  miter-sills,  and  overcom- 
ing the  difterence  of  level  with  a  single  lift  (approximately  18  feet),  to 
be  located  upon  the  site  occupied  by  the  combined  locks  in  tbe  original 
construction  of  the  canal,  with  the  requisite  deepening  of  tbe  canal 
prism. 

This  was  approved  by  the  War  Department,  and  rendered  practicable 
definite  estimates  of  cost  instead  of  the  provisional  estimates  previ- 
ously used.  Under  date  of  December  22,  1S86,  the  estimates  were  sub- 
mitted, and  they  were  printed  as  House  Ex.  Doc.  No.  72,  Forty-ninth 
Congress,  second  session.  For  convenience  of  reference  they  are  here 
repeated. 

A  project  for  the  expenditure  of  the  appropriation  of  August  5, 1886, 
was  submitted  under  date  of  October  18,  1886.  It  has  in  view  the  con- 
struction of  a  cofferdam  1,500  feet  long  and  300  feet  wide  to  inclose  the 
site  of  the  new  lock,  the  estimated  cost  being  $105,392.  This  was  duly 
approved  by  the  Chief  of  Engineers,  and  by  public  advertisement  pro* 
posals  were  invited: 

(1)  For  furnishing  one  dredge,  one  tug,  and  two  dump-scows,  by 
the  hour.  ' 

(2)  For  furnishing  lumber. 

(3  For  furnishing  iron  drift-bolts  and  spikes. 

(4)  For  framing,  placing,  filling,  and  completing  crib-piers. 

(5)  For  furnishing  and  placing  puddling  clay. 
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The  ]>roposal8  received  were  opened  December  13^  1886,  resQlting 
in  contracts  dated  December  22,  1886,  with  Hickler  &  Qreen  for  item 
1;  with  Ghanncey  E.  Mitchell  for  item  2;  with  Dacharme,  Fletcher  & 
Co.  for  item  3;  with  Chawncey  E.  Mitchell  for  item  4,  and  with  Carkin, 
Stickney  &  Gram  for  item  5. 

Operations  were  begun  May  4, 1887,  under  the  contract  with  Hickler 
&  Green,  and  15,700  cubic  yards  of  material  had  been  removed  at  the 
close  of  the  fiscal  year ;  Ducharme,  Fletcher  &  Go.  have  completed  their 
contract,  and  operations  will  soon  begin  under  the  contracts  of  Ghann- 
cey E.  Mitchell. 

Soon  after  dredging^  began  under  the  Bickler  &  Green  contract  it 
became  evident  that  the  dredging  must  be  pushed  with  all  the  energy 
possible,  and  they  were  instructed  to  work  day  and  night,  which  they 
have  since  continued  to  do.  It  was  further  apparent  that  additional 
dred^ng  plant  would  be  necessary,  and  in  consequence  proposals  for  a 
dredge,  tug,  and  two  dump  scows  were  invited.  These  were  opened 
June  17, 1887,  and  the  contract  awarded  to  Garkin,  Stfckney  &  Cram, 
the  articles  of  agreement  with  them  being  dated  June  24, 1887.  Noth- 
ing has  yet  been  done  under  this  contract. 

Meanwhile,  a  drill-scow  belonging  to  the  United  States  has  been 
employed,  whenever  practicable,  in  drilling  and  blasting  in  the  bottom 
of  the  canal  west  of  the  movable  dam,  the  operations  l^iug  carried  to 
the  new  canal-bottom. 

A  survey  has  been  made  of  the  water-front  of  Fbrt  Brady  military 
reservation,  with  a  view  to  the  constrnction  of  a  pier  throughout  its 
whole  length,  the  additional  facilities  being  required  as  soon  as  means 
are  available.  With  the  present  extent  of  pier  below  the  locks  vessels 
are  necessarily  crowded  almost  |nto  the  very  jaws  of  the  locks,  and 
relief  must  be  had  as  soon  as  practicable. 

It  is  probable  that  the  present  available  funds  will  suffice  to  con- 
struct the  coffer-dam.  They  certainly  will  do  so  unless  some  unforeseen 
difficulties  should  be  developed  as  the  work  progresses.  Gonsequently 
the  next  appropriation  can  be  devoted  to  the  excavation  of  the  lock-pit, 
building  culverts,  and  lock  floor,  etc.,  depending  upon  its  amount.  The 
larger  the  appropriation  the  more  work  can  be  put  under  contract,  and 
the  more  rapidly  it  can  be  pushed  forward.  The  estimate  for  excavat- 
ing the  lock  pit  and  for  the  culverts  and  lock-floor  (with  its  proportion 
of  the  estimate  for  contingencies)  amounts  to  $1,010,875,  and  at  least 
this  sum  should  be  ap])ropriated  for  this  purpose  for  the  fiscal  year 
1888-'89,  because,  the  excavation  once  made,  the  work  should  be  carried 
forward  without  interruption  to  the  extent  indicated.  Any  other  course 
will  be  unwise,  and  in  case  the  coffer-dam  should  fail  it  might  prove 
disastrous.  And  this  sum  should  be  made  available  at  the  earliest  pos- 
sible date.  If  postponed  to  about  the  1st  of  August,  as  is  usual  at  the 
long  sessions  of  Gongress,  it  will  practically  result  in  deferring  opera- 
tions to  the  opening  of  the  season  of  1889. 

The  estimate  for  the  masonry  of  lock-walls  is  $980,000,  which,  with 
its  proportion  for  contingencies,  amounts  to  $1,225,000.-  This  should 
be  put  under  contract,  in  order  that  the  stone  may  be  quarried  and 
worked  long  enough  to  properly  season  before  being  built  into  the  wall. 

The  aggregate,  then,  of  the  funds  which  should  be  made  available  as 
soon  as  practicable  is  $2,235,875.  Whilst  any  reduction  of  this  amount 
would  be  a  cause  of  great  regret,  yet,  if  it  should  be  deemed  neces- 
sary to  make  a  reduction,  the  best  way  to  do  so  would  be  to  omit  the 
$1 ,225,000  for  masonry  of  lock- walls.  On  no  account  should  the  remain- 
der ($1,010,875)  be  reduced,  nor  should  the  appropriation  in  that  case 
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be  trammeled  with  any  condition  requiring  more  than  the  excavation  of 
the  lock-pit  and  building  the  culverts  and  lock-floor. 

Amount  (estimated)  required  for  the  enlargement  of  Saint  Mary's  Falls 

Canal,  as  projected  in  the  foregoing  report '. $4,738,865 

Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 

June30,  1889 2,235,875 

A  comparative  statement  of  the  amount  and  value  of  the  commerce 
through  Saint  Mary's  Falls  Canal  for  the  calendar  years  1885  and  1886, 
together  with  a  statement  of  the  commerce  for  each  calendar  year  from 
the  first  opening  of  the  canal,  in  1855,  to  the  end  of  1886  are  printed  as 
House  Ex.  Doc.  No.  116,  Forty-ninth  Congress,  second  session,  a  copy 
of  which  is  hereto  attached. 

WATER-LEVEL  OBSBEVATIONS. 

Water  gauge  readings  above  and  below  the  locks  at  Saint  Mary's 
Falls  Canal  have  been  made  daily.  The  monthly  means  of  the  read- 
ings taken  above  the  locks  have  been  deduced  and  platted  in  the  usual 
way. 

The  mean  monthly  elevation  of  the  surface  of  Lake  Superior  above 
sea  level  was  as  follows : 


1886— June 601.46 

July 601.65 

August 60L80 

September 601.63 

October 601.61 

November 601.60 


1886— December 601.19 

1887— Janni^ry 600.94 

February 600.84 

March 600.77 

April 600.64 

May 601.00 


!the  mean  annual  curve  has  been  again  deduced,  using  all  the  obser- 
vations up  to  the  present,,  and  is  as  follows : 


Mean  of  all  the  Januarys 60L  2.3 

Mean  of  all  the  Februarys 601. 08 

Mean  of  all  the  Marches 600. 99 

Mean  of  all  the  Aprils 600.96 

Mean  of  all  the  Mays 60L30 

Mean  of  all  the  Junes 601. 71 


Mean  of  all  the  Julys -  601.97 

Mean  of  all  the  Augusts 602.06 

Mean  of  all  the  Septembers 602. 03 

Mean  of  all  the  Octobers 601. 99 

Mean  of  all  the  Novembers 601. 85 

Mean  of  all  the  Decembers. 601. 55 


These  means  are  somewhat  lower  than  the  preceding  ones  used  on 
the  plat,  differing  most  in  August,  Septemlier,  and  October.  The  max- 
imum difference  being  one- tenth  of  a  foot  in  September. 

A  compilation  of  the  foregoing  data  is  shown  on  the  accompanying 
tracing. 


Money  statement. 

Received  from  sale  of  fuel - $26.63 

Amount  appropriated  by  act  approved  August  5,  1886 250, 000. 00 

250,026.63 
July  1,  1887.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1886 |14,743.45 

July  1,  1887,  outstanding  liabilities 7, 373. 76 

22,117.21 


July  1,  1887,  amount  available 227,909.42 

'  Amount  (cHtimated)  required  for  completion  of  existing  project 4, 738, 865. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 .- ....: 2,235,875.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahgtract  of  hida  for  improving  St  Marn^a  River  and  St,  Mary's  Falls  Canal,  Michigan, 
received  and  opened  on  Deeeniber  13, 1866,  in  aeoordanoe  mth  adveriisement  dated  Novem- 
ber 13,  1886. 


No. 


Names  and  addreaaea  of  bidders. 


h«e>s 


g  St-*'  •  . 


(  Dredge  No.  4 
Hickler& Green, Saolt  St«L Marie,  Mich <DredKeNo.  5 

(  Dredge  No.  6 

CarkJn,  Stickney  &  Cram,  Eaet  Saginaw,  Mich , 

Charles  S.  Barker,  Dnlatta,  Minn 


$9.08 
10.00 
11.00 
11.50 
15.00 


No. 


Names  and  addresses  of  bidders. 


Lamber  for  bulkhead,  piers,  and  coffer-dam. 


1*^ 


Is.. 


1« 


Approximate 
toteL 


Channcey  E.  Mitchell,  Ludington,  Mich 

Garkin.  Sticknoy  A  Cram.  East  Saginaw,  Mich 

John  W.  Mcf^inn,  Cheboygan,  Mich 

John  6.  Owen.  Bast  Saginaw,  Mich 

Charles  &  Barker,  Dnlath,  Minn 


$17.00 
22.00 
25.00 
30.00 
24.00 


$13.25 
17.50 
18.00 
20.00 
24.00 


$16.00 
20.00 
20.00 
24.00 
20.00 


$10.00 
16.00 
14.00 
16.00 
20.00 


$38,547.48 
50,743.21 
53,465u20 
61,180.66 
64^21$.  05 


No. 


Namea  and  addresses  of  bidders. 


Iron  bolts  and  spikes. 


^•31 


111 
e-gs. 


Docharme,  Fletcher  A  Co.,  Detroit,  Mich 

Mark  Packaid,  Bnfihlo.  N.  Y 

Lather  £.  Allen,  Charlevoix,  Mich 

Hlokler  A,  Green,  Sanlt  Stel  Marie,  Mich 

CharleaS.  Barker,  Dolnth,  Minn 

Carkin,  Stickney  &  Cram,  East  Saginaw,  Mich 

Moriey  Brothers,  East  Saginaw,  M£}h 

Chicago  Forge  an^  Bolt  Company,  Chicago,  Dl 


Cants. 
2.60 
2.79 
2.80 
8.25 
3.5 
8.5 
4 
2.75 


(ktUs. 
2.70 
8.6 
5.25 
4.25 
8.5 
4.5 
8.20 


$4,902.00 
&21L60 
5^607.00 
6,250.00 
6,6801 00 
6,720.0$ 
7,40&00 


*  Reoommended  for  acceptance.       t  Incomplete  and  informal. 
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In  the  following  table  is  given  a  statement  of  the  commerce  thioagh 
St.  Mary's  Falls  Oanal  daring  the  fiscal  year  ending  Jane  dO,  1887, 
together  with  a  comparison  between  it  and  that  of  the  preceding  fiscal 
year: 

Comparative  statement  of  the  oommercepaeeing  through  St.  Mary's  FalU  Canal  durimg 
the  fiscal  years  ending  June  30, 18B6,  ami  June  30,  1887. 


Items. 


QnaatUj. 


188&-'86. 


1886-'87. 


Inoreaae. 


Amonnt. 


Per 
cent. 


DecreMe. 


Amoant. 


Per 


Yeeiels number. 

LookBgea do.  . 

Tonnftge registered. 

Do freight. 

Passengers namoer. 

Coal net  tons. 

Flonr barrels. 

Grain  ^ bashels. 

Hanafactured  and  pig  iron  .set  tons. 

Salt barrels 

Copper net  tons. 

Iron  ore do... 

Lumber feet,  6.M. 

Bilker  ore net  tons 

Boilding  stone do... 

Unclassified  freight do... 


8,203 

8.232 

8,529,184 

8,701,0U 

84.856 

022.158 

1,096,268 

.17,346,212 

73,691 

159,840 

82,615 

1,629,021 

136,664.000 

8,434 

9,366 

199, 052 


7,926 

8,602 

4.388,691 

4,882.802 

2^848 

1,173,644 

1, 543, 443 

22. 687. 876 

116,324 

J  57. 139 

35,402 

2,172,304 

151, 333, 000 

1,129 

10,326 

256,728 


1,723 

460 

869,607 

1,181,788 


251,886 


6,291,164 
32,633 


2,787 

643,288 

14, 660, 000 


960 
67,676 


5^606 


162,820 
"2.761 


1» 


3,306 


BBVISBD  ESTIMATB  OF  THE  PROBABLE  COST  OF  IMPBOVINa  ST.  MABY'S 

biveb,  miohioan,  and  oontinuina  impbotbment  by  means  of  a 
new  look  and  approaches. 

United  States  Engineeb  Office, 

Detroit^  Mich.y  December  22^  1886. 

Sib:  The  problem  of  <4inproviDg  St.  Mary's  Biver,  Michigan,  con- 
tinaing  improvement  by  a  new  lock  and  approaches,"  has  reached  that 
stage  when  it  is  practicable  to  submit  a  better  estimate  of  the  probable 
cost  than  it  has  been  possible  to  make  prior  to  this  time. 

Certain  general  features  of  the  project  submitted  for  consideration 
with  my  letter  of  August  25, 1886,  have  already  received  the  approval 
of  the  Chief  of  Engineers  and  the  War  Department,  viz,  the  general 
dimensions  of  the  proposed  lock  (800  feet  between  hollow  quoins,  100 
feet  wide  throughout,  21  feet  of  water  on  the  miter-lBills,  and  a  single 
lift  of  18  feet);  the  navigable  depth  of  the  canal  prism  (20  feet);  the 
omission  of  middle  gates,  the  number  of  filling  culverts  to  be  not  less 
thHu  four  nor  more  than  six. 

Since  submitting  the  project  referred  to,  an  accident  of  a  character 
not  anticipated  has  occurred  to  the  lower  gates  of  the  lock  of  1881  (see 
my  letter  of  December  21, 1886),  indicating  the  probability  that  it  would 
be  wise  to  reconsider  the  action  adverse  to  the  construction  of  a  set  of 
intermediate  gates,  with  a  view  to  reducing  to  a  minimum  the  length 
of  time  that  navigation  would  be  interrupted  in  case  of  such  injury  to 
the  lower  gates  as  to  require  them  to  be  rebuilt.  If  such  an  accident 
were  to  happen  a  set  of  intermediate  gates,  just  above  the  lower  gates, 
would  serve  a  valuable  purpose  not  heretofore  considered,  namely,  to 
permit  the  use  of  the  lock,  somewhat  shortened  in  the  chamber,  whilst 
the  new  gates  were  under  construction.  This  matter  is  so  important 
that  I  feel  compelled  to  reconsider  my  former  proposition,  auA  to  now 


Digitized  by 


Google 


APPENDIX   KK — ^REPORT   OP  LIEUT.  COL.  POE.  2221 

recommend  that  a  set  of  intermediate  gates  be  provided  for  to  be  placed 
as  near  the  lower  gates  as  circumstances  will  permit,  but  not  above  the 
middle  of  the  lock-chamber. 

In  making  up  the  estimates  I  have  avoided  going  into  detail  as  re- 
gards dimensions  and  modes  of  construction,  preferring  to  leave  all 
questions  relating  to  these  matters  in  such  form  as  to  admit  of  complete 
flexibility. 

For  convenience  in  estimating  the  work  has  been  divided  into  thirteen 
parts,  as  follows : 

(I)  Baildlsg  co£fer-dam. 
?2)  Excavating  lock- pit. 

(3)  Bnilding  calvertB  and  look-floor. 
?4)  Building  lock- walls. 

(5)  Constructing  gates. 

(6)  Lock  machinery  and  machtne-house. 

(7)  Deepening  canal  to  21  feet. 

(8)  Remodeling  movable  dam. 

(9)  Building  pier  in  front  of  Fort  Brady  Reservation,  and  extension  of  the  northeast 
pier.    (These  form  part  of  the  approaches  to  the  lock.) 

(10)  Earth  filling. 

(II)  Building  office  and  warehouse. 

(12)  Engineering  and  office  expenses. 

(13)  Pumping  lock-pit  during  construction. 

(1)  For  huilding  the  coffer-dam^  plans,  estimates,  and  specifications 
were  submitted  by  me,  under  date  of  October  18, 1886,  and  duly  ap- 
proved, the  estimated  cost  being  $195,392.88,  the  materials  to  be  fur- 
nished by  contract  and  the  work  done  by  the  same  mode. 

(2)  Excavating  the  lock-pit, — ^The  estimate  is  made  as  follows:  The 
amount  to  be  excavated  is  very  nearly  twice  as  great  as  was  re- 
quired for  the  lock  of  1881,  the  cost  of  which  was  $176,850.  Since  the 
character  of  material,  cost  of  labor,  facilities  for  dumping,  etc.,  are 
practically  the  same  in  both  cases,  the  total  cost  will  be  proportional  to 
the  amount.  Therefore  the  estimated  cost  of  excavating  the  lock-pit 
for  the  proposed  lock  is  $353,700,  or  about  $1.25  per  cubic  yard.  This 
part  of  the  work  should  be  done  hy  contract. 

(3)  Building  culverts  and  lock  floor, — Since  there  are  to  be  nearly  five 
times  as  many  linear  feet  of  culverts  in  the  proposed  lock  as  in  that  of 
1881,  the  cost  is  estimated  at  fire  times  the  cost  of  the  present  culverts, 
or  $285,000,  and  since  the  fioor  and  foundations  in  the  proposed  lock 
are  twice  as  large  as  in  that  of  1881,  the  cost  is  estimated  at  twice  that 
of  the  present  floor  and  foundations,  or  $170,000,  making  together  the 
sum  of  $455,000.    This  part  of  the  work  should  be  done  by  contract. 

(4)  Masonry  of  the  lock-ucalls. — It  is  estimated  that  there  will  be  70,000 
cubic  yards  of  stone  work.  The  cost  per  yard  in  the  lock  of  1881  was 
about  $14  per  cubic  yard.  The  estimated  cost  of  masonry  in  the  pro- 
posed lock  is  therefore  $980,000.  The  manner  of  doing  this  is  left  in 
abeyance. 

(5)  The  gates. — The  material  of  which  the  gates  should  be  built  has 
not  yet  been  determined.  If  it  should  be  decided  to  build  them  of  iron 
there  is  nothing  with  which  to  compare  them,  and  estimates  can  only 
be  made  after  the  material  and  plans  have  been  settled  upon.  As  an 
approximate  estimate,  however,  sufficient  probably  to  cover  the  cost 
whatever  material  be  use4,  the  sum  of  $250,000  may  be  named,  and  it 
is  probable  that  the  work  should  be  done  by  contract,  certainly  in  that 
manner  in  case  iron  be  selected  as  the  material. 

(6)  Lock  machinery^  machine-house^  etc, — The  cost  of  these  need  not 
materially  exceed  that  of  the  lock  of  1881,  which  was  about  $80,500,  or 
say,  for  the  new  lock,  $100,000. 
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(7)  Deepening  tlie  canal. — ^Tlie  approved  project  contemplates  a  20  fiK>t 
navigatioD.  At  present  vesHcls  pass  drawing  15  feet  of  water.  When 
the  lock  is  being  filled  the  lowering  of  the  water  in  the  canal  occasion- 
ally caases  them  to  touch  bottom.  This  will  be  much  more  liable  to 
occur  when  there  are  several  more  culverts  in  operation.  There  should 
then  be  at  least  1  foot  of  water  under  the  keel  of  a  vessel  drawing  20 
feet.  The  extent  of  the  deepening  required  is  therefore  6  feet.  The 
amount  to  be  excavated  for  this  depth  between  the  upper  end  of  the 
locks  and  the  old  coffer-dam  is  150,000  cubic  yards,  and  is  all isands tone 
bed-rock,  and  the  cost  of  excavation  of  this  portion  is  estimated  at  $3 
per  cubic  yard,  or  a  total  of  $450,000. 

The  amount  to  be  excavated  above  the  old  coffer-dam  is  estimated  at 
225,000  cubic  yards.  This  portion  is  softer  material,  and  the  cost  of  its 
removal  is  estimated  at  40  cents  per  cubic  yard,  or  a  totjal  of  $90,000. 

The  amount  to  be  removed  from  below  the  locks  is  estimated  at  64,000 
cubic  yards  of  bed-rock  and  bowlders,  all  of  which  must  be  excavated 
under  water.  The  cost  is  estimated  at  $3  per  cubic  yard,  or  a  total  of 
$192,000. 

The  aggregate  cost  of  excavation  is  consequently  estimated  at  $450,- 
000+$90,000+$192,000=$732,000  and  the  whole  of  it  should  be  done 
by  contract. 

(8)  New  movable  dam. — Since  the  length  of  the  wicket*  will  be  6  feet 
greater,  the  new  dam  should  be  about  twice  as  strong  as  the  present 
one,  the  cost  of  which  was  $95,500.  The  estimated  cost  of  the  new  one 
is  therefore  $191,000. 

(9)  Building  pier  in  front  ef  Fort  Brady  Reservation^  and  extension  of 
the  nortlieast  jpi^r. —These  constitute  a  part  of  the  approaches  to  the 
locks.  The  former  was  contemplated  when  the  water-front  of  the  mili- 
tary reservation  was  set  apart  for  canal  purposes,  and  has  been  many 
times  referred  to  within  the  last  three  years.  -  It  should  be  one  of  the 
earliest  works  undertaken.  Its  length  will  be  about  1,200  feet,  and  its 
cost  is  estimated  at  $40,000.  The  northeast  pier  need  not  be  built  until 
some  time  has  elapsed.  Its  length  will  be  about  1,200  feet,  and  its  cost 
is  estimated  at  $50,000,  or  an  aggregate  of  $90,000  for  the  two. 

(10)  Earth  filling. — ^The  amount  of  this  that  will  be  required  is  esti- 
•  mated  at  twice  the  quantity  required  for  the  lock  of  1881,  and  its  total 

cost  at  twice  that  in  the  latter  case,  or  $44,000. 

(11)  Building  canal  office  and  tcarehowe. — These  should  be  substantial, 
and  include  a  fire-proof  vault  for  the  storage  of  the  drawings,  note- 
books, canal-books,  and  other  valuable  record:?,  both  during  the  prog- 
ress of  the  work  and  after  its  completion.  This  vault  should  be  built  in 
the  earlier  stages  of  the  work.  The  cost  of  the  buildings  is  estimated 
at  $75,000. 

(12)  Engineering  and  offi^  expenses. — These  are  estimated  at  $300,000, 
upon  the  supposition  that  the  work  will  be  in  progress  for  ten  years. 

(13)  Pumping  locJc-pit. — The  cost  of  this  is  estimated  at  $25,000,  but  it 
should  be  understood  that  this  is  the  merest  guesswork,  as  it  is  utterly 
impossible  to  predict  what  will  bo  required  and  definitely  estimate  its 
cost. 

Contingencies. — The  contingencies  in  a  work  of  th^  character  of  this 
one  are  so  numerous  and  so  uncertain  that  the  ordinary  estimate  of  10 
per  cent,  is  not  deemed  sufiicient,  and  in  my  opinion  it  is  not  safe  to 
estimate  them  at  less  than  25  per  cent,  especially  in  view  of  the  fact 
that  the  comparisons  with  former  work  depend  upon  thei  prices  of  ma- 
terial  and  labor  at  that  time,  and  they  may  prove  to  be  considerably 
greater  in  the  new  work. 
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The  estimate  of  the  cost  of  this  work,  the  largest  of  its  kind  in  the 
world,  may  then  be  summarized  as  follows: 

For  coffer-dam 1195,392 

For  excarating  look-pit ^ 353,700 

For  cnlvertfl  and  lock-floor 455,000 

For  masonry  of  lock-walls 980,000 

For  lock-gates 250,000 

For  lock  machinery 100,000 

For  deepening  the  canal .' 732,000 

For  new  movable  dam .• 191,000 

For  bnilding  pier  in  front  of  Fort  Brady  Beservation  and  extending  north- 
east pier 90,000 

For  earth  filling .• 44,000 

For  building  canal  office,  w  arehouse,  fire-proof  yanlt,  etc », 75, 000 

For  engineering  and  office  expenses 300,000 

For  pumping  lock-pit - 25,000 

For  contingencies,  25  per  cent 947,773 

Total 4,738,865 

There  are  still  two  items  not  estimated  for  in  the  foregoing,  which 
are  in  the  nature  of  contingencies.  The  first  is  referred  to  in  my  gen- 
eral project  (see  pages  16, 17,  18,  and  19,  of  my  letter  of  Angast  25, 
1886),  and  relates  to  the  possibility  of  a  necessity  for  increasing  the 
cross-section  of  the  prism  in  order  to  furnish  a  sufficient  water  supply 
to  the  culverts  without  causing  dangerous  currents  in  the  canal.  The 
probability  is  that  the  railroad  draw-bridge  over  the  canal,  authorized 
by  the  act  of  Congress  approved  July  8, 1882,  will  be  built  during  next 
summer.  Afterwards  the  increased  water-way  could  only  be  obtained 
by  excavating  a  channel  under  the  land  span  of  the  draw-bridge. 

The  second  would  arise  from  the  necessity  for  building  a  movable 
dam  over  this  new  channel. 

The  aggregate  cost  of  these  two  items  would  be  large,  but,  for  the 
reason  that  the  necessity  for  them  has  not  been  demonstrated,  no  at- 
tempt  is  made  to  estimate  for  them. 

I  am,  sir,  very  respectfully,  your  obedient  servant,   . 

O.  M.  PoB, 
Lieut.  Col,  of  Engineers^ 
Bvt.  Brig!  Gen.j  U.  8.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


COMMEBGE  ON  ST.  MAEY'S  FALLS  CANAL. 

REPORTS  OF  LIEUTENANT-OGLGNEL  O.  M.  POE,  CORPS  OP  ENGINEERS. 

I. 

United  States  Engineer  Office, 

Detroit^  Mich.,  December  29, 1886. 
Sir:  I  beg  leave  to  invite  special  attention  to  the  r^ort  of  this  date 
upon  the  commerce  of  St.  Mary's  Falls  Canal,  and  to  suggest  the 
propriety  of  transmitting  it  to  Congress,  for  use  in  connection  with  the 
question  of  an  appropriation  for  continuing  the  enlargement  of  St. 
Mary's  Falls  Canal,  as  all  the  information  relating  to  the  commercial 
statistics  in  possession  of  this  office  is  therein  tabulated  in  the  roost 
compact  form. 

I  am,  sir,  very  resi)ect fully,  your  obedient  servant, 

O.  M.  PoE, 
Lt,  CoL  of  Engineers^ 
Bvt.  Brig.  Oen.y  U.  B.  A. 
The  Cheep  op  Engineers,  U.  S.  A. 
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II. 

United  States  Engineer  Office, 

Detroit^  December  29,  1886. 

Sir:  I  have  the  honor  to  submit  the  following  report  npon  the  com- 
merce passing  St.  Mary's  Falls  Canal  during  the  season  of  1886,  just 
closed.  Statistics  for  the  season  are  necessarily  those  of  the  calendar 
year. 

The  canal  was  open  to  navigation  224  days,  the  first  vessel  having 
passed  on  the  25th  of  April  and  the  last  on  the  4th  of  December,  thus 
making  the  season  13  days  longer  than  in  1885. 

On  the  15th  of  July  67  vessels  were  passed  through  the  locks,  this 
being  the  greatest  number  in  any  one  day  in  the  history  of  the  canal. 

The  average  number  of  vessels  passing  per  day  during  the  month  of 
June  was  40;  during  July,  41  J;  and  during  August,  ^,  or  lor  the 
three  months  a  daily  average  of  40|  vessels.  The  daily  average  freight 
tonnage  for  the  same  period  was  23,371  tons. 

The  largest  freight  tonnage  ever  passed  in  one  day  was  on  the  28th  of 
July,  1886,  when  63  vessels,  carrying  43,442  tons,  were  locked  through. 

From  the  following  comparative  statement  (Table  No.  1)  it  will  be 
seen  that  the  registered  tonnage  passing  the  canal  during  the  season 
was  4,219,397  tons,  and  the  freight  tonnage  4,527,759  tons.  The  ratio 
of  increase  over  the  year  1885  was  39  per  cent,  in  each  case. 

The  increase  in  freight  tonnage  over  that  of  1885  was  1,271,131  tons, 
of  which  67  per  cent,  was  in  the  single  item  of  iron  ore,  although  there 
was  an  increase  in  every  item  of  freight  except  silver  ore. 

The  same  table  shows  the  ai)proximate  value  of  the  freight.  The 
same  valuations  are  used  as  in  the  corresponding  statement  for  1885, 
which,  for  convenience  of  reference,  is  repeated.  The  aggregate  for 
1886  is  $69,080,071.95,  being  an  increase  of  29  per  cent,  over  the  aggre- 
gate value  of  1885. 

For  convenient  reference  Table  No.  2  ha-s  been  prepared,  to  show  the 
business  of  the  canal  from  the  beginning,  and  constitutes  a  most  interest- 
ing exhibit.  The  growth  of  the  commerce  of  the  Lake  Superior  region, 
and  through  it  that  of  the  great  Northwest,  is  very  readily  traced,  not 
only  in  quantity,  but  in  the  items  composing  the  aggregate. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lt  Col.  o/EngineerSj 
Bvt  Brig.  Oen.j  U.  8.  A. 

The  Chief  of  Engineers,  U.  S,  A. 
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KK2. 

OPERATING  AND  CARE  OF  ST.  MARTS  FALLS  CANAL,  MICmGAN. 

St.  Mary's  Falls  Canal,  about  1  mile  in  length,  constitutes  a  part  of 
the  water- route  between  Lakes  Huron  and  Superior,  and  affords  a  means 
of  passing  the  Sault  de  Ste.  Marie,  overcoming  by  its  lockage  sys- 
tem a  difference  of  level  of  about  18  feet. 

The  prism  is  of  variable  width,  and  has  a  depth  of  16  feet  at  the 
ordinary  stage  of  water. 

The  lockage  system  is  double,  at  present  consisting  of  two  locks, 
built  when  the  canal  was  first  constructed,  thirty-two  years  ago,  and 
now  known  as  the  '^Old  Locks,"  and  of  a  single  lock  by  the  side  of  the 
former,  completed  and  opened  to  navigation  September  1, 1881.  The 
latter  is  known  as  the  "  New  Lock." 

The  old  locks  are  to  be  replaced  by  a  single  lock  800  feet  long 
between  gates,  uniformly  100  feet  wide,  with  21  feet  of  water  on  the 
miter-sills,  and  having  a  lift  of  18  feet,  the  full  difference  of  level.  It  is 
therefore  unnecessary  to  repeat  the  description  given  in  the  preceding 
reports  of  the  old  locks.  Moreover,  the  coffer-dam  inclosing  the  site 
of  the  projected  lock  will  have  reached  such  a  stage  within  a  month 
or  two  that  the  old  locks  will  be  no  longer  navigable.  They  were  mag- 
nificent constructions  in  their  day,  and  would  stiU  be  useful  if  the  com- 
merce had  not  entirely  outgrown  them. 

The  new  lock  Is  80  feet  wide,  narrowing  to  60  feet  at  the  gates, 
515  feet  between  gates,  and  has  a  lift  of  18  feet,  with  17  feet  of  water 
on  the  miter-sills  at  the  ordinary  stage.  It  is  an  admirable  structure, 
and  splendidly  serves  its  purpose.  Its  operation  is  rapid,  quiet,  and 
efficient,  and  the  experience  of  the  six  years  during  which  it  has  been 
in  use  proves  the  great  care  with  which  all  the  details  of  the  construc- 
tion were  studied  and  the  thoroughness  with  which  they  were  wrought 
out. 

OBOANIZATION. 

The  organization  of  the  regular  lock  force  remains  the  same  as  at  the 
date  of  the  last  annual  report,  with  but  little  change  in  the  personnel. 
It  consists  of  one  superintendent,  two  assistant  superintendents,  one 
clerk,  two  enginemen,  two  foremen,  four  watchmen,  and  fifteen  lockmen. 
These  perform  all  the  duties  connected  with  passing  vessels  through  the 
canal.  The  great  increase  in  the  traffic  through  the  canal  renders  nec- 
essary an  increase  in  the  number  of  office  watchmen. 

A  small  labor  party  of  variable  strength  is  employed  to  make  current 
repairs  to  buildings  and  piers  and  in  i)olicing  the  grounds,  and  in  doing 
any  other  work  thatr  may  be  required  of  them. 

ACCIDENTS  AND  DELAYS. 

The  work  of  passing  vessels  through  the  canal  has  been  promptly 
and  satisfactorily  performed.  The  following  accidents  and  delays  have 
occurred  during  the  fiscal  year : 

.  On  August  9, 1886,  a  large  fire  occurred  in  the  village.  No  canal 
property  was  burned,  but  the  fences  surrounding  the  canal  grounds 
were  broken  down  in  many  places  by  citizens  who  carried  go^is  into 
the  grounds  for  safety. 

On  October  15, 1886,  the  steam-barge  Smith  Moore  ran  into  the  lower 
lock-gate  (from  below),  doing  considerable  damage.  The  injury  was  re- 
paired in  five  hours,  no  vessels  being  delayed. 
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On  tlio  IGth  of  the  same  inoutb  oue  of  the  gratings  at  the  lower  end 
of  the  lock  was  displaced  so  that  the  gate  would  not  close.  This  was 
rephiced  by  the  diving  crew,  no  delays  occurring. 

CARE  OF  GROUNDS  AND  PROPERTY. 

During  March  and  April  the  lock  machinery  was  thoroughly  over- 
hauled and  repaired  in  the  usual  manner.  The  works  connected  with 
the  construction  of  the  projected  lock  will  soon  require  the  removal  of 
the  present  canal  office.  The  old  building  on  the  south  side  oi  the 
canal,  formerly  occupied  by  the  superiutendent,  has  therefore  been  pre- 
pared for  use  as  a  canal  office. 

Small  shade  trees  have  been  planted,  the  grass  on  the  inclosed  por- 
tions of  the  grounds  kept  cut,  and  the  walks  in  good  order. 

MOVABLE  DAM. 

This  important  portion  of  the  canal  system  has  been  regularly  closed 
each  mouthy  both  as  a  drill  for  the  men,  and  to  be  sure  that  everything 
is  in  working  order.  This  has  usually  been  done  at  night  after  vessels 
have  ceased  to  arrive.  The  movable  dam  and  all  its  machinery  have 
been  kept  in  complete  repair. 

DIVING   GREW. 

The  diving  crew  was  employed  two  or  three  times  a  month  in  making 
the  usual  under- water  rei)airs  about  the  locks.  During  the  month  of 
August,  1886,  it  was  employed  almost  constantly,  in  connection  with 
the  labor  party,  in  picking  up  loose  stones  from  the  bottom  of  the  canal. 
About  60  cubic  yards  were  removed.  All  work  required  of  the  crew 
was  done  in  a  satisfactory  manner. 

SMALL  HOUSE  FOR  LOCKMEN. 

A  fimall  house  has  been  built  on  the  south  side  of  the  canal,  ne^ir  the 
upper  gates  of  the  lock,  for  a  waiting-room  for  the  lockmen  and  for  a 
boiler-room. 

ESTIMATES. 

The  estimated  cost  of  operating  and  care  during  the  fiscal  year  end- 
ing June  30,  1887,  was  $36,540.  The  actual  cost  was  $21,988.  The 
difference  is  due  to  the  fact  that  after  the  estimate  was  made  and  ap- 
proved the  act  of  August  5,  1886,  was  passed  appropriating  $250,000 
with  which  to  begin  the  enlargement  of  the  canal,  and  it  was  deemed 
wise  to  postpone  the  proposed  extensive  repairs  to  the  canal  piers  until 
the  progress  of  the  enlargement  should  determine  what  portion  of  them 
were  to  remain.  It  was  then  proposed  to  expend  a  portion  of  the  sum 
for  timber  for  a  set  of  lower  gates  for  the  now  lock  (of  1881),  and  con- 
tracts were  made  for  its  delivery  on  or  before  June  30,  1887,  but  tbe 
contractor  failed  to  so  deliver  it,  and  has  asked  au  extension  of  sixty 
days.  Therefore  the  amount  required  for  the  purchase  of  this  bill  of 
timber  is  necessat'ily  thrown  into  the  fiscal  year  1887-'88,  although  it 
really  belongs  to  that  for  1886-'87. 

The  project  for  operating  and  care  of  St.  Mary's  Falls  Canal  for  tbe 
fiscal  year  ending  June  30, 1888,  contemplates  maintaining  the  present 
organization,  purchase  of  supplies,  moving  buildings  rendered  neces- 
sary by  the  work  on  the  enlargement  of  the  canal,  building  one  set  of 
lower  gates  for  the  new  lock  (of  1881),  and  such  labor  as  may  be  neces- 
sary in  making  current  repairs  and  policing  the  grounds. 
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The  estimated  cost  of  tlie  foregoing  is  as  follows^  viz: 

For  pay  of  molar  look  foroe $17,000 

For  pay  of  labor  party 6,000 

For  ffeneral  pnronasea 5,000 

For  Doilding  new  set  of  lower  gates • 3,000 

Total 31,000 

The  foregoing  does  not  include  the  cost  of  the  timber  for  the  gates, 
nor  is  any  estimate  indaded  for  extraordinary  repairs  which  may  be 
rendered  necessary  by  accident,  since  these  cannot  be  foreseen,  and 
therefore  cannot  be  estimated  for. 

In  case  of  injary  or  damage  to  the  canal  beyond  that  dae  to  ordinary 
wear  and  tear,  it  mast  be  promptly  repaired  at  whatever  cost,  to  avoid 
unnecessary  delay  to  a  commerce  that  has  already  outgrown  all  antici- 
pation. 

All  expenses  of  operating  and  care  are  provided  for  by  indefinite 
appropriation  under  section  4  river  and  harbor  act  approved  July  5, 
1884. 

STATEMENT   OF  TUB    BUSINESS    OF    ST.  MART'S    FALLS    CANAL,  MICHIGAN^  FOR  THE 
FISCAL  YEAIV  ENDING  JUNE  30,  1887. 

Namber  and  class  of  vessels  passed : 

Side- wheel  steamers 40 

Screw  steameiB 4,860 

Sail  vessels 2,589 

Rafts  and  unregistered  craft 437 

Total  passages 7,926 

Total  registered  tonnage 4,388,691 

Total  registered  tonnage  since  opening  the  canal  in  1865 37, 684, 802 

Freight  and  passenger  traffic : 

Coal tons..  1.173,544 

Copper , do...  35,402 

Flour barrels-  1,543,443 

Wheat bushels..  21,962,907 

Grain  (other  than  wheat) do 674,409 

Iron  ore net  tons..  2,172,304 

Pig  and  manufactured  iron do 116,324 

Lumber feet.B.M..  151,333,000 

Salt barrels.-  157,139 

Silver  ore tons..  1,129 

Building  stone do...  10,326 

MisceUaneous  or  unclassified  freight do.. .  256, 728 

Number  of  passengers 28,848 

STATEMENT  OF  RECEIPTS  AND  EXPENDITURES  AT  SAINT  MART'S  FALLS  CANAL,  MICH- 
IQANy  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,   1887. 

Receipts : 

Dry  docking f452.00 

Expenditnies: 

OfSoe  expenses ^ 779.09 

General  purchases 1,018.02 

RepaixB 1,964.56 

LaW  (operating  canal) 16,919.55 

Extra  labor....:. 1,287.25 

Lights  on  looks 170.45 

Total  expenditures 22,138.92 

Total  receipts 452.00 

Net  cost  of  operating  canal .' 21,686.92 
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Statement  of  ike  number  of  veeseU  passed  ikrouah  the  8t  Mar^s  Falls  JUandl,  Miekigan^ 
with  number,  time,  and  cost  of  lookagee,  for  five  Jtseal  years  ending  June  30,  1887. 
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*  CoBt  Indodea  all  repairs  and  Improvements  made  by  the  operating  foroe  and  labor  party,  and  til 
purchases  therefiir. 

Comparing  the  foregoing  statement  with  the  corresi)onding  one  for 
1886-^86,  we  find: 

The  number  of  passing  vessels  inoreased  1,723. 

The  number  of  lockages  increased  460. 

The  registered  tonnage  increased  859,507  tons. 

The  freight  tonnage  increased  1,181,788  tons. 

The  cost  of  operating  decreased  per  vessel  $1.29. 

The  cost  of  operating  decreased  per  lockage  $1.88. 

The  cost  of  operating  decreased  per  ton  registered  .22  of  a  cent. 

The  cost  of  operating  decreased  per  ton  freight  .23  of  a  cent. 

This  showing  of  a  rednction  of  nearly  one-quarter  of  a  cent  per  ton  of 
freight  in  the  cost  of  operating  is  somewhat  misleading.  It  is  dae  to 
two  causes :  first,  defen^d  repairs ;  second^  increase  in  freight  tonnage. 
The  amount  required  to  pay  the  operating  force  and  to  furnish  supplies 
must  be  taken  the  same  for  500,000  tons  of  freight  as  for  twenty  times 
the  amount;  hence,  assuming  the  annual  charges  as  fixed,  the  cost  for 
operating  must  diminish  as  the  amount  of  tonnage  increases. 

During  the  fiscal  year  the  canal  was  open  to  navigation  218  days^  or 
four  days  less  than  during  the  fiscal  year  1885-^86.  It  was  closed  for  the 
winter  December  4, 1886,  and  opened  for  the  current  season  May  1, 1887. 

On  June  20,  there  were  84  passages  through  the  canal,  thus  exceed- 
ing by  17  the  greatest  number  in  any  previous  season.  It  was  not  un- 
til the  month  of  June,  1887,  that  the  number  of  vessels  passing  in  a 
day  exceeded  67,  and  that  number  had  only  been  reached  in  one  day 
(July  16, 1886).    The  following  is  the  showing  for  June,  1887 : 

Over  80  vessels 1 

Between  70  and  80  vessels 5 

Between  60  and  70  vessels 3 

Between  55  and  60  vessels C 

and  the  daily  average  for  the  whole  month  was  56i  vessels.  The  daily 
average  for  the  month  of  June,  1886,  was  39H  vessels,  an  increase  of 
about  41  per  cent. 
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The  statement  of  the  business  throagh  the  canal  shows  that  the  total 
registered  tonnage  for  the  fiscal  year  was  4^388,691  tons,  and  the  total 
freight  tonnage  4,882,802.  For  the  registered  tonnage  this  was  859,607 
tons,  and  for  the  fireight  traffic  1,181^758  tons  greater  than  for  the  fiscal 
year  1885-^86,  which,  np  to  that  time,  had  been  the  largest  in  the  history 
of  the  canaL 

In  addition  to  the  lumber  reported  as  passing  throagh  the  canal  dar- 
ing the  fiscal  year,  15,800,000  feet,  B.  M.,  of  pine  saw  logs  wore  ran  down 
the  rapids.  They  were  the  property  of  numerous  owners,  and  destined 
for  manufacture  at  points  below.  The  building  of  the  railroad  bridge 
across  the  canal  and  river,  now  in  course  of  constructioD,  is  likely  to 
interfere  with  this  mode  of  transportation  and  throw  additional  har- 
dens upon  the  canal.  Should  this  prove  to  be  the  case  to  a  consider- 
able extent,  it  may  become  necessary  to  close  the  canal  to  rafts. 

The  total  amount  of  registered  tonnage  passed  through  the  canal 
since  its  first  opening  in  1855,  up  to  June  30, 1887,  a  period  of  thirty- 
two  years,  was  37,684,802  tons,  of  which  17,732,315  tons,  or  nearly 
one-half,  passed  in  the  six  years  since  the  ^^  new  lock"  was  opened  in 
1881. 

MoTiey  statement 

Jnlyl,  1886,  amount  avaUable $36,540.00 

Repayment  of  dinallowance 1.  4.G6 

36,544,66 
Jaly  1, 1887,  amount  expended  during  fiaoal  year,  exolnsive  of 

liabUities  ontetanding  July  1, 1886 $19,780. 60 

July  1, 1887,  outBtanding liabUities 2,358.32 

22,138.92 

July  1, 1887,  amount  available  by  allotment  for  iiscal  year  ending  Juno 

30,  1888 31,000.00 


Ahatraot  of  Mda  for  9upplie9,  etc,,  required  for  *^ Operating  and  care  of  St,  Mary's  Falls 
Canalj  iadhiganJ^  received  and  opened  on  Augutt  13, 1886,  in  accordance  with  advertise- 
ment dated  July  29,  ISHG. 

{No  bidden  for  eleotrio-light  sappUoB.] 


Na 

Nunee  tad  addresses  of  bidders. 

Supplies. 

total. 

Machine 
work. 

1 

T.  B.  Ra^I  &  Co..  Detroit  Mich.*    

Hardware    ...........>• 

$149.24 
154.51 
367.46 
872.  »I 
388.03 
316. 82 
203.60 
211.01 
240.78 
273.81 
283.00 
66.24 
240.00 
250.00 
140.20 

« 

Jas.  L.  Fisher,  Detroit,  Mich 

do 

1 

Jas.  B.  Davis  &Ca,  Detroit,  Mich.* 

T.  H.  Hinchmaa  &  Co..  Detroit.  Mloh.  .  . 

Paintera'  Hnimlies      --.- 

^ 

.do 

8 

SWrand,  WUUams  &.  Co.,  Detroit.  Mloh .. 

do 

4 

Oo^Qn.  T^evo^  ftr  Co..  OhlcAifn  TJl.t 

do          

1 

George  W.  Edwards,  Detroit,  Mich.* 

Rhii> ohandlenr  ....... ..-r.---, 

« 

do 

1 

George  W.  Edwards,  Detroit.  Mich.* 

J.  P.  Donaldson  A  Co.,  Detroit,  Mloh 

T.Aa.t1iAi>aiw1  1iAlfln<v 

H 

......do 

n 

Cmninrn^,  nAtmit,  M*Ch 

do 

4 

E.  B.  Preston  &  Co.,  Chicago,  Ill.£ 

H.  W. Seymonr.  Sanlt  8te.  Marie.Mioh.*.. 
E.  D.  Johnson,  Sanlt  Ste.  Marie.  Mich 

do           

1 

Iiomber. .......  ................ 

2 

do 

1 

George  Kemp,  Sanlt  Ste.  Marie,  Mich.*. . . 
Hloktor  &  Green,  Sanlt  Ste.  Marie,  Mloh.*. 

cii?:..  I"!."  ;.".;.■";..... 

1 

Ijathe-work ner  hour. . 

$0.00 

Planer* worlc  .  >               -do 

.60 

Do 

.75 

Do 

.60 

Do 

Power-drill  worlc do.... 

.00 

*  Kecomraended  for  acceptance.  t  Incomplete ;  no  hid  on  kerosene  oil. 

t  Incomplete  hid  on  flnit  three  items  of  leather  withdrawn  i  no  copy  of  letter  attached  to  proposal. 
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Ahatraet  of  bids  f&r  fumUhing  huilding  maierial^  eledric-Ughi  Mupplia,  and  rmbber  vakt- 
huffer$  far  operating  and  care  of  St.  Mary'9  Falls  Canals  Michigan,  reeowed  and  opened 
on  September  11,  1886|  in  accordance  with  advertieement  dated  August  27, 1886. 


No. 


NamesandaddzMsesof  bidden. 


ArtioleB. 


Amount. 


Remarka. 


B.   B.   Jobnflon,  Banlt  Bte. 

Mftridi  Hioh. 
Parker  RosmI  Mlniiig  Co., 

8aiiitLonU,Mo. 
WiUiam  H.  Porter,  Detroit* 

Mioh. 
Western  Eleetrie  CompaDT, 

Chicago,  nL 
E.  S.  Greeley  ^Co. ,  Kew  York, 

N.Y. 

GeoTfEe  W.  Edwards,  Detroit, 


BnildJng  materials 

$217.29 

150.60 

do 

17L11 

do 

isaoo 

do 

90.00 

Rubber  TalTe-bnifera . . 


80.00 


Beeommended    for   aceept- 
anoe. 
Do. 

Incomplete;  no  bid  on  cabK 

Incomplete ;  no  bid  on  gtobee, 
bmsnes,  and  maznetspoola. 

Incomplete ;  no  bm  on  globea. 
bmsbes,  magnet  apoola  and 
cable. 

Recommended    for    aeeept- 


Abstraot  of  bide  for  furnishing  timber  and  lumber  for  lock-^ates  at  8t,  Mark's  Falls  Canal 
Miohiganf  reeeivA  and  opened  on  February  if,  1887,  in  accordance  with  adrertisememt 
dated  January  12, 1S87. 


If- 

If 

S|a 

•a 

Na 

Kaines  and  addiesses  of  bidders. 

III 

3 

• 

1 

|a$k 

^ 

*1 

WeeterreltA  Dennis,  Detroit,  Mich 

*54.60 

$2i.60 

$2,589.-12 

Vi 

Samnel  Brady,  aeent,  Detroit,  Hich 

67.60 
64.90 

40.00 
Si.  90 

ajKiL^T 

3 

c.  J.  woydTDeSoi?  Mich.?..!:...::;:;:::;:;::::;:::::::.::.... 

3,131.97 

*  Ko  witnesses  or  guarantors.    Informalities  waived  and  recommended  for  acceptance. 

Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation  as  applied  to  operating  and  care  of  St 
Marges  Falls  Canal,  Michigan,  for  the  fiscal  year  ending  June  30,  1887. 


Date. 


No.  of 
Toucher. 


Object  of  ezpenditnro. 


1888L 
Jane  90 


14 


Ang.  5 


1-2 


Part  ef  July. 

T.  Galvin,  secretary  and  treaanror,  repairing  10  valves  of  operating 
machinery;  at  76  cents 

K.  Eisenlora,  secretary  and  troasarer,  printing  blank  forms  for  receiv- 
ing proposals 

August 
Pay-rolls,  July : 

1  superintendent,  1  month 

1  clerk,  1  mouth 

'JassLstantsuperintendentA,  2months,  atflOO 

1  engineman,  1  month 

1  engineman,  I  month 

2 foremen,  2months,  at $76 

1  watchman,  Imonth 

2  watchmen,  2  months,  at  $45 

2  lookmen,  2  months,  at  $00 

21ookmen,  1  month,  25  days,  at  $50 

Ulockmen,  lluiunths,  at $45 

loarpenter,  270boara,  at 25 cents : 

Iscmbber,  60 hours,  atlSoAuts 

6  laborers,  1,517  hours,  at  17^  cents 


$7.50 
3L.^ 


150.00 

150.00 

200.00 

9a  00 

90.00 

ISOlOO 

60.00 

90.00 

120.  CO 

9L07 

49&0<) 

67  SO 

7.50 
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Itemized  ataiemeni  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigationy  ete.-— Continued. 


Date. 


Xo.  of 
vonohor. 


Object  of  expenditure. 


AmoiiiiL 


1886. 
Sept   3 


1-2 


July  29 

29 
Sept  30 

Got.     « 


1-2 


Sept  16 


September. 
Pay-rolls,  August: 

1  saperintcAidont,  1  month 

1  clerk,  1  month 

2  assistcmt  suporintendents.  2  months,  at  $100. 

lengineman,  1  month ...... 

lengineman,  1  month 

2  foremen,  2  months,  at  $75 .'. 

2  watchmen,  1  month  and  28  days,  at  $50 

2  watchmen,  2  months,  at  $45  . 


2  lockmen,  1  month  and  28i  days,  at  $G0. 


2  lockmen,  1  month  and  19|  davs,  at  $50. 

11  lockmen,  10  monthn  and  20  days,  at$i5 

2 divers,  17  days,  at$lO 

1  carpenter,  237^  hours,  at  25  cents 

1  ncrabber,  51  honrs,  at  15  cents 

6  laborers.  1,502}  hours,  at  17^  cents 

William  E.  Qninby,  president,  advertising  for  proposals  for  supplies. 

Charles  R.  Stuart,  advertising  for  proposals  for  suppUee 

George  H.  Smith,  hire  of  1  storage-room  from  July  I  to  September  80, 
1880  (both  dates  inclnslvo),  3  months,  at  $100  per  year 


Oetober, 
Pay-rolls,  September: 

1  superintendent,  1  month 

1  olerk,  1  month 

2  assistant  superintendents,  2  months,  at  $100 

lengineman,  1  month 

lengineman,  1  month 

2foremen,  2months,  at $76 

2  watchmen,  1  month  and  27  days,  at  $50 

2  watchmen,  1  month  and  22  days,  at  $45 

2  lockmen,  2  months,  at  $60 

2  lockmen,  2  months,  at  $50 

11  lockmen,  10  months  and  22}  days,  at  $45 • 

1  carpenter,  260  hours,  at  25  cents 

Iscrubber,  40 hours,  at  15 cents 

Imason,  83} hours,  at 30 cents 

6  laborers,  1,482}  hours,  at  17}  cents 

1  laborer,  10  honrs,  at  25  cents 

H.  W.  Seymour,  18,114  feet^  B.  M.  (common  stock),  pine  lumber,  at  $12 
peril 


OeorgeEemp: 

18  tons  (of  2,000  pounds)  anthracite  coal  (stove  size),  at  |5.65  per 
ton 

7  tons  (of  2,000  pounds)  anthracite  coal,  chestnut,  at  $5.50  per  ton.. 
Hickler^  Green: 

18  hours  steam-hammer  and  forge-work,  at  75  cents • 

22  hours  poweivdrill  work,  at  00  cents 

8  hours  planer  work,  at  60  cents 

11}  hours  lathe  work,  atOOo^nts 

James  £.  Davis  &,  Co. : 

1,000  pounds  white  lead,  at  $7.31}  per  cwt 

100  pounds  red  lead 

25  pounds  chrome  green  at  10}  cents , 

5  pounds  ult.  marine  blue,  at  17  cents 

50  pounds  dry  Turkey  umber,  at  5}  cents 

10  pounds  American  Vermillion,  at  12  cents 

50  pounds  alabastine  (green),  at  6}  cents 

400  pounds  iron-ore  paint,  at  4^  cents 

106||  gallons  linseed  oil  (raw),  at  40  cents 

lOOH  gaUons  linseed  oU  (boiled),  at  43  cents • 

10  gallons  damar  varnish,  at  $1.35 

10  gallons  hard-oil  finish,  at  $1.50 

60  gallons  turpentine,  at  48  cents 

20  gallons  Japan  drier,  at  60  cents 

510  gallons  kerosene  oil,  at  10|cents 

2doasenpaintbru8hes(O.K.  King),  at  $8.25 

1  dozen  paint  brushes  (3-0  round,  "O'kalla") 

^  dozen  sash  tools,  large,  at  85  cents 

i  dozen  sash  tools,  small,  at  25  cents 

1  dozen  white-wash  brushes  (9-inch.), 

}  dozen  camels'-hair  brushes,  at  20  cents 

1  dozen  large  carriage  sponger 

-    I  dozen  packages  stove  polish,  at48cents 

2  only  kalsomine  brushes,  at  $1.67  each 

4  pounds  glycerine,  at  25  cents 

25  pounds  sal-soda,  at  1}  cents 


$150. 00 

150.00 

200.00 

90.00 

80.00 

150.00 

96.67 

90.00 

117. 00 

82.50 

480.00 

170.00 

59.37 

7.65 

262.93 

4.32 

2.10 

25.00 


150.00 

15a  00 

200.00 

90.00 

80.00 

150.00 

95.00 

78.00 

120.00 

100.00 

483.75 

65.00 

6.00 

2&10 

260.43 

2.60 

217.37 


101. 70 
38.50 

13.50 
13.20 
4.80 
6.90 

73.12 

6.82 

2.63 

.85 

2.75 

1.20 

3.25 

19.00 

42.77 

43.34 

13.50 

15.00 

2a  80 

13.80 

53.55 

16.50 

8.70 

.43 

.12 

9.50 

.10 

3.00 

.24 

3.34 

1.00 

.38 
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Itemized  staiemeni  of  expenditures  ineurred  on  aooonnt  of  appropriation  for  operaUug  4 
oare  of  oanals  and  othor  works  of  navigationy  efo.---Continiud. 


1886. 
Sept.  16 

Aog.  27 

Oct     4 


Sept.   2 
Nov.    4 


Oct.  4 
27 
28 

Sept    6 


1-2 


October— Continaed. 

Jmdos  E.  DavlB  &  Co.— Contiiraed. 

1  box  window  fclOBii,  14  by  20 1... 

N.  EiMnlord,  Hooretary  and  troa«arer,  adTortiaiog  for  ''FropoaalB  for 

sapplioA" 

Greorge  w .  Edwardfi : 

48  pieces  of  leather  20  inches  diameter,  |-inch  thick,  at  $2.40 

12  pieces  leather  30  inches  diameter,  J-inoh  thick,  at  $3.90 

2  pieces  sole  leather  24  inches  diameter,  at  $3 

82  feet  leather  belt,  8  inches  wide,  at  02  cents 

68  feet  leather  belt,  7  inches  wide,  at80  cents 

27  feet  leather  belt,  4  inches  wide,  at  22  cents 

Ghaa.  K.  Stuart,  advertising  for  "Proposals  for  supplies " 


Noventber. 
Pay-rolls,  October : 

1  superintendent,  1  month 

1  clerk,  1  month 

2  assistant  snperintendents,  2  months,  at  $100 

1  engineman,  1  month 

1  onginejoan,  1  month 

2  foremen,  1  month  and  20  days,  at  $75 

2  watchmen,  2 months,  at $50 

2  watchmen,  2month8,  at $45 

2lockmen,  2months,  at $60 

21ockmen,  1  month  and  261  days,  at$50 

11  lockmen,  10  months  ana  20  days,  at  $45 

2diTeTs,  Odays,  at $10 

1  carpenter,  260  honra,  at  25  cents 

tscrabber,  50 hours,  at  IS  cents 

1  tinner,  121  hours,  at  80  cents \ 

1  blacksmith,  199|  hours,  at  80  cents 

Olaborers,  l,475nour8,  at  17^  cents 

N.  Eisenlord,  secretary  and  treasurer,  advertising  for 

supplies" 

H.  W.  Seymour: 

1, 148  feet,  B.  H.,  common  pine  lumber  (delivered),  at  $12  per  M.. .. 
Qeorge  W.  Edwards : 

1  doien  rubber  Tslve-buiTers,  2  A  inches  diameter,  |  inch  thick,  and 
i-inch  hole  In  center ^.. 

1  doxen  rubber  Talye-buflRBrs,  6|  inches  diameter,  i  inch  thick,  and 
8-inoh  hole  In  center 

T.B.Bayl&Go.: 

IdosenR.  R.  wheelbarrows 

2  dosen  galvanixed-iron  pails,  at  $4: 

2  pounds  solder  (extra),  at  15  cents 

)  dosen  round  files,  12  inches  long,  at  $2 

I  dosen  half-round  flies,  12  inches  long,  at  $2.82 

fdosen  flat  files,  12  inches  long,  at  $2 

li  doaen  bastard  flies,  12  inches  long,  at  $2.40 

1  dosen  flat  flnlshing-flles 

1  dosen  hand-saw  flies :.. -- 

1  dosen  flat  flies,  8  Inchos  long. 


"ProiKMalsfor 


2  pounds  oopper  rivets  and  burrs.  |  Inch  long,  at  25  cents . 
50  sheets  emery  paper,  Ko.  1,  at  $1  p< 


100  sheets  ssnd  papior,  'Ko.  1 
gfea 


Lper  hundred.. 


1  keg  4d.  shingle  nails . . 
6kegsl0d.naflls,  at$2.05 

2  kegs  8d.  nails,  at  $2. 30 

IdosenR.  R.  sfaOTels  (steel) 

2  only  tap-cocks,  {inch,  at  $1 

i  pound  tacks,  brass,  round  head,  at  $i 

2  pain  strap-hinges,  8  inches,  at  12|  cents 

2  oi^y  scythes  and  snaths,  at  $1.20 

Idoaen  scythe  stones 

Idcaen iron  garden-rakes,  at ^. 80 

28 pounds  Jessnp's Oct  steel,  {inch,  at  17 conte 

15(r feet  1-hich gas-pipe,  at7  cents 

1  dosen  1-inch  elbows 

1  dosen  1-inch  unions 

!deaenl-inohT's,at$2.30 
dosen  1-inch  plugs,  at  80  cents 
dosen  1-inch  nipplee , 

2  only  hack-saws,  12  inches,  at  36  cents 

2  dosen  packages  screws,  U  inches,  at  17^  cents  per  package. . 
1  dozen  packages  screws,  2}  inches,  at  33  oents  per  package  .. 

1  dosen  packages  screws,  1  inch,  at  13  oents  per  package 

1  dozen  packages  screws,  |  inch,  at  0  cents  per  package 

1  doxen  papers  brad  nails,  linch 

1  dozen  papers  brad  nails,  1^  inches 

1  doxen  papers  brad  nails,  l)  inches 


$2.63 

4.80 

115.20 

4a  80 

6lO0 

20:44 

4«u40 

&94 

L06 


150.00 
180.00 

aoo.00 

90.00 

80.00 
147.50 
100.00 

1MI.00 
120.00 

M.17 
480.00 

60.00 

85lOO 
7.50 
S.65 

4L85 

2saii 

3.84 
13.77 


SlOO 

25.00 

17.00 

8.00 

.30 

LOO 

1.41 

1.00 

S.OV 

8.  OS 

.87 

1.05 

.50 

.60 

.80 

2.80 

12.30 

4.00 

9.50 

2.00 

.50 

.25 

2.40 

.35 

L40 

8.91 

ia50 
1.00 

1.50 

1.15 

.15 

.65 

.72 

4.20 

&06 

1.56 

LOS 

L06 

.10 

.8A 


Digitized  by 


Google 


APPENDIX   K  K— REPORT   OP  LIEUT.  COL.  POE. 


2235 


Itemized  aiatement  of  expenditures  incurred  an  acoount  of  appropriatioH  for  operating  and 
care  of  oandU  and  other  works  of  »av<sra<iim,  eto.— Continued. 


1886. 
Sept.  9 


Oct.     8 


0ee.    3 


1-2 


JfovMii5#r— Contbiiied. 


T.  B.  Bftyl  &  Co.~Coiitiiraed. 

1  doMii  papers  brad  nails,  2  inches.. 
1  open^Krate  stoye,  No.  22. < 


2  only  flro  pots  and  gtates  (for  No.  60  Garland,  1883),  {}  $3.  «5  . 
2set«mioa,at$1.75 


2  ash  pans  <Ko.  SO  Gku-land),  at  60  eents 

1  foot  raU  (No.  60  Garland) 

1  Are  pot  and  grate  (No.  25  (Garland) 

lash  pan  (No.  25  Garland) 

1  set  tarobackles  (No.  25  Garland) 

1  foot  rail  (No.  25  Garland) 

1  setmioa .- 

10  ]>oands  stove  cement,  at  5  cents , 

1  set  mioa  (No.  4  Argand) 

George  W.  Edwards: 

3  bales  oakum,  *' best,  "at  $3. 90 

10  barrels  salt,  at  $L  61 , 

4  dozen  brooms  (extra  heavy),  at  $2L  86 , 

50^  gallons  lard  oil  (extra),  at  60  oents 

2  boxes  laundry  soap,  at  $4. 85 

2  cases  matches,  "  Telegiaph"  at  $1. 25 

60  yards  onbleaobed  cotton,  at  8  oents 

10  yards  red  flannel,  at  86  cents 

642  pounds  white  cotton  waste,  at  04  oents. , 
6  pounds  candle  wicking,  at  20  cents 

"    12  square  feet  faioe  leather,  at  25  cents  . 


171  pounds  rubber  gasket,  ^inoh,  at  28  cents . 
Hi  pounds  cotton  packing  (wfa'    -        - 


i  pounds  cotton  packing  (white),  at  25  cents . . 
60  feet  l|-inch  steam  hose,  G  ply,  at  88  oents 

1  doaen  scrubbing  brushes 

2  stove  brushes  and  daubers,  at  50  cents 

5|  pounds  mater  twine,  at  25  cents , 

2  barrels  lime,  at  $1.10 

1  IT.  a  Ensign,  20  feet  by  10  feet , 

1 U.  a  Ensign,  12  feet  by  8  feet 


Pay-rolls,  November  & 

1  superintendent,  1  month 

Iderk,  1  month 

2  assistant  superintendents,  9  months,  at  $100 ^ 

1  englneman,  1  month 

lengineman,  1  month 

.   2  foremen,  1  month  and  29|  days,  at  $76 

2  watchmen,  2months,  atfSO 

2  watchmen,  2  months,  at  $45 

21ockmen,  2months,at|0O 

21ookmen,2monthS}at$50 ■ 

lllookmen,  10  months  and  27|  days,  at  $45 

1  carpenter,  258^  hooia,  at  25  cents 

1  scrubber,  40  hours,  at  15  cents'. 

1  machinist,  20i  hours,  at  80  oents 

1  tinner,  5  hours,  at  25  oents 

R.  A.  Catton,  cashier : 

Expressage  on  1  box  of  ofEloIal  books  and  papers  ttom  Sault  Ste. 

Marie  to  Detroit,  Hioh.,  190  pounds 

Andrew  Jsckson,  clerk : 

Traveling  expenses  ftom  Sault  Ste.  llarie  to  Detroit,  Mich 

B.  D.Johnson: 

206feetB.M.,  white  pine,  at  $16  per  M 

256  feet  B.M.,  white  pine,  at  $12  per  M 

166  feet  B.M.,  white  pine,  at  $16  per  M.....*. 

1,241  feet  B.M«,  white  pine,  at  $12  per  M 

225  feet  B.M..  dressed  pine,  at  $18  per  M 

1,100  feet  B.M..  rough  boards,  at  $14  per  M 

1,300  feet  (fiM»  measure)  pine  flooring,  21  inches  wide,  at  $30  per  M. 

952  feet  dressed  battens,  at  $10  per  K 

838  linear  feet  casing,  at  $30  per  M 

130  linear  feet  3-inch  molding,  at  2^  oents 

1,000  feet  B.M.,  dressed  boards 

12,000  pine  shingles  (sawed),  at  $4.25  M 

8  4-light  window  sash,  16  inches  by  28  inches  glar^l,  at  $2.80 

4  pairs  wrought  butts,  4  inches  by  4  inches,  at  20  cents , 

3  orpDZo  latches,  at  $1.50 

'    2  doad  locks.  3  inches  by  5  inches,  at  $1.25 

3  bronze  sasD  fsstonors,  at35>cents 1 

to  wanlrobe  locks,  at  75  cents 

6  dozen  coat  and  hat  hooks,  at  25  cents 

1,000  red  bricks 


$0.78 

l&OO 

7.80 

3.60 

1.00 

2.25 

1.75 

.40 

.65 

2.00 

1.00 

.60 

L75 

1L76 

15.10 

11.40 

25.25 

8.70 

2.60 

3.00 

3.60 

61.49 

1.00 

3.00 

3.80 

2.88 

31.00 

1.75 

1.00 

1.44 

2.20 

l&OO 

8.00 


160.00 

150.00 

200.00 

90.00 

80.00 

148.75 

100.00 

90.00 

'  120.00 

100.00 

491.25 

63.12 

6.00 

H.05 

1.25 


7.80 

18.00 

4.14 

3.07 

2.34 

14.89 

3.60 

15.40 

39.00 

4.03 

9.99 

2.92 

20.00 

51.00 

8.40 

.80 

4.50 

2.50 

1.0-. 

7.50 

1.60 

12.00 
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Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  oanqU  and  other  works  of  navigation,  etc.'--Cont\nned. 


Dftte. 


Kaof 
Yoaoher. 


Otijeet  of  ezpenditare. 


Amonnt 


1880. 
Deo.     1 


31 


1887. 
Jan.     4 


31 


Feb.    8 

4 
28 

Hm.    4 

15 
15 


31 


April   5 


Deoemftar— CoDUnaed. 

E.  D.  JohnaonH^ontiniied. 

5  barrels  lime,  at  $1 

Cartage  on  7,339  feet  lumber,  at  60  cents  per  H 

George  fifT Smith: 

Hire  of  1  Btorage-Toom  in  Detroit,  Mich.,  from  October  1  to  Decem- 
ber 3U 1880  (both  dates  inclasive),  3  months,  at  |100  per  year 

Andrew  Jackson : 

Services  as  cleric  from  December  1  to  December  31, 1886  (both 
dates  inclasive),  beinffl  month 


January. 
Pay-roll,  December,  1880: 

1  superintendent,  1  month 

2 assistant sn}>erintcndents,  2months,  at $100 

lengineman,  1  month • 

lengineman,  10  days,  at  $80  per  month 

2foremen,  20days,  at$75permonth 

2  watchmen,  20  days,  at  $50  per  month 

2  watchmen,  1  month  and  10  days,  at  $i6 * 

2  lockmen,  20  days,  at  $00  per  month 

21ockmen,  19  days,  at  $50  per  month 

lllockmen,  8  months  and  9  days,  at  $45 

2  divers.  U  days,  at  $10 

Andrew  Jackson,  services  as  derk  ftxim  Jaanary  1  to  January  81, 1887 

(both  days  included),  being  1  month 

Pay-roll,  Jannary,  1887,  oflBoe  superintendent  engineer,  Detroit,  Mich. : 

2  clerks,  2  months,  at  $175 

1  clerk,  1  month 

1  copyist,  1  month 

1  office  attendant-,  1  month 

1  messenger,  1  month 

Iscrubber,  Imonth , 


Fettruary. 
Pay-roll,  Jannary,  1887: 

1  superintendent,  1  month 

,     2  assistant  superintendents,  2  months,  at  $100 

1  engineman,  Imonth 

1  watchman,  1  month « 

Thomas  Williamson,  Manager  Detroit  Free  Press  Printing  Company, 
300  copies  of  specification,  etc.,  for  ftimishing  timber  and  lumber 

for  lock-gates  at  St.  Mary's  Fulls  Canal,  Michigan 

Andrew  Jackson,  services  as  clerk,  from  February  1  to  February  28, 
1887  (both  dates  inclusive),  being  1  month 


March. 
Pay-roll,  February,  1887 : 

1  superintendent.  Imonth 

2  assistant  superintendents,  2months,  at  $100 

1  engineman,  1  mopth 

1  watchman,  Imonth 

N.  Eisenlord,  secretary  and  treasurer  Tho  Detroit  Free  Press  Com* 
pany,  inserting  advertisement  for  timber  and  lomber  6  times 

T.  6.  Russell,  treasurer  Parker-Bussell  Mining  and  Manufacturing 
Company: 
1|  dozen  bright  globes,  14  inches  in  diameter,  at  $12 

1  dozen  ground  globes,  12  inches  in  diameter 

0,000  carbons  (copper  coated),  at  $13.50 , 

400  feet  electric  light  cable,  at  0  cents , 

2  only  dust  brashes,  at  25  cents , 

I  dozen  cnt-out  switch  magnetio  spools , 

George  H.  Smith,  rent  of  one  storage-room  in  Detroit,  Mich.,  from 
January  1  to  March  31, 1887  (both  days  inclusive),  being  3  months, 
at  $100  per  year 

Andrew  Jackson,  services  as  clerk  from  March  1  to  March  31 
(both  days  inclusive),  being  1  month 


1887 


AnriL 
Pay-roll,  March,  1887: 

1  sujMrintendent,  1  month 

2  assistant  supenntcndents,  2  months,  at  $100 

lengineman,  Imonth 

1  engineman,  24  days,  at  $80  per  month 

2  foremen,  12^  days,  at  $76  per  month 

2  watchmen,  15  days,  at  $50  per  month 

2  watchmen,  one  mouth  and  3i  days,  at  $46 

2  lockmen,  1  month  and  2  days,  at  fOO  per  month  . 

2  l()ckmon,  10  days,  at  $60  pt^r  month 

9  lockmen,  2  months  and  1 1  days,  at  $45 


$5.00 


25.00 
ISO.  00 


150.00 

2oaoo 

90;  00 
2&66 
50.00 
33.32 
60.00 
40.00 
3L66 
l^SO 
15.00 

150.00 

35a  00 
100.00 
35lOO 
50.00 
80.00 
5.00 


150.00 
200.00 

9a  00 

4&00 


12.32 
150.00 


isaoo 

200.00 
90.00 
45.00 

3.84 


18.00 
13.00 
81.00 
24.00 
.50 
80.00 


25.00 
150.00 


isaoo 

200.00 

9a  00 

64.00 
31. 2S 
2&00 
5a  25 
04.00 
26.66 
100^50 
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liemized  etatemetit  of  expenditures  incmred  on  ticcount  of  appropriation  for  operating  and 
care  of  eanaU  and  other  works  of  navigation,  etc. — ^Continued. 


Date. 


No.  of 
Toaoher. 


OltJeot  of  ezpenditure. 


Amount* 


1887. 
Apr.  28 


6 


1 
2.3 


17 


26 


Ai»n2-^0Dtinixed. 
H.L.  Wilton  : 

12  catK>ut  flbor  insulation,  at  35  cents , 

12  small  dial  carbons 

Postage  on  above,  Detroit  to  Sault  Ste.  Harie,  Mich 

May. 

Andrew  Jackaon,  soiricos  as  clerk  from  April  I  to  April  10, 1887  (both 

days  inclusive),  being  10  days,  at  $1.50  i>er  month • 

Pay.roUs,Aprill887: 

1  saperintondent,  1  month ^ 

2  assistant  snpurintendents,  2  months,  at  $100 

1  engineer,  1  month 

1  engineer,  Imonth 

2  foremen,  1  month  and  24|  days,  at  $75 

2  watchmen,  1  month  and  23  days,  at  $50 

2  watchmen,  Imonth  and  26^  days,  at  $45 

21ockmen,  1  montli  and  29  days,  at  $60 

2]ockmen,  2montli8,  at $50 

11  lockmen,  10  months  and  12  days,  at  $15 

1  carpenter,  235  hours,  at  25  cents 

21aborers,  150^  hours,  at  17|  cents 

Hickler  &'Greon: 

50  hours'  work  on  lathe,  at  €0  cents 

10  hours*  work  with  driU,  at  00  cents '. 

81SS  hours' work  on  planer,  at  60  cents 

Andrew  Jackson,  clerk,  traveling  expenses  from  Detroit  to  Saalt  Ste. 
Mario,  Mich 


June  4 


1.2 


Jims. 
Pay>rolls,  May: 

1  superintendent,  Imonth 

1  clerk,  Imonth 

2  assistant  superintendents,  2  months,  at  $100. 

2  foremen,  2montbs,  at $75 

1  enginemsn,  1  month ■ 

1  engineman,l  month 

2  watchmen,  1  month  and  26  days,  at  $50 

2  watchmen,  2  months,  at  $45 

2  lockmen.  2  montlis,  at  $60 

21ockmen,  2months,  at$50 

11  lookmen,  10  months  and  28^  days,  at  $45 

1  carpenter,  255  hours,  at  25  cents 

1  scrubber,  40  hours,  at  15  cents 

2  teams,  80  hours,  at  40  cents 

1  tinner,  7  hours,  at28i  cents 

71aborer8, 1,640^  hours,  at  17^  cents 


July    5 


1,2 


July. 
Pay-rolls,  June: 

1  superintendent,  Imonth 

2  assistant  superintendents,  2  months,  at  $100 

1  clerk,  Imonth 

lengineman,  1  month 

1  engineman,  1  month 

2foremen,  1  montli  and  29  days,  at $75 

2  watchmen,  1  month  and  24i  days,  at  $50 

2  watchmen,  2months,  at $15 

2  lockmen,  2  months,  at$60 

2  lockmen,  2  months,  at  $50 

11  lockmen,  10  months  and  24^  days,  at  $45 

1  foreman,  4  days,  at  $75  per  month 

1  carpenter,  240  hours,  at  25  cents 

1  scrubber,  40  hours,  at  15  cents 

*  1  tinner,  15|  hours,  at  25  cents 

12  laborers.  2,762^  hours,  at  17^  cents 

George  H.  iSmith,  rent  of  one  storage-room  in  Detroit,  Mioh.,  from 

April  1  to  J  une  30, 1887  (both  days  inclusive),  being  8  months,  at  $100 

per  year , 

H.  W.  Seymour,  6,000  feet,  B.  M.,  common  pine  boards,  delivered  at 
canal,  at  $12  M .7? 


$4.20 
.60 

.15 


50.00 

150.00 
200.00 
90.00 
80.00 
136. 25 
88.33 
84.75 

iiaoo 

100.00 

468.00 

58:75 

27.37 

30.00 
6.00 
19.09 

9.00 


15a  00 

150.00 

200.00 

150.00 

90  00 

80.00 

9U.33 

90.00 

120.00 

100.00 

492.75 

63.75 

6.00 

12.00 

1.99 

28&65 


150.00 

200.00 

150.00 

90.00 

80.00 

147.50 

00.83 

90.00 

120.00 

100.00 

486.75 

10.00 

65.00 

6  00 

3  81 

483.43 


2S.00 
60.00 


Total. 


L 138. 92 
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K  K  3. 
DRY-DOCK  AT  ST.  MARY'S  FALLS  CANAL,  MICHIGAN. 

There  is  nothing  to  add  to  the  sabject-matter  of  preceding  reportB  in 
regard  to  this  work  beyond  the  fact  that  the  construction  of  the  coffer- 
dam inclosing  the  site  of  the  proposed  lock  at  St.  Mary's  Falls  Canal 
has  reached  that  stage  which  renders  necessary  the  tracing  oat  of  the 
walls  of  the  old  lower  lock,  and  therefore  all  projects  aiming  at  con- 
verting the  old  State  locks  into  a  dry-dock  must  be  considered  as  dis- 
posed of. 

The  proposition  to  locate  a  dry-dock  in  immediate  proximity  to  the 
lockage  system  is  as  o.bjectionable  as  ever;  but  if  it  should  be  decided 
to  do  so,  then  the  location  heretofore  referred  to,  at  the  eastern  end  of 
the  area  transferred  from  the  Fort  Brady  military  reservation  to  the 
canal  reservation,  is  the  least  objectionable. 

Amount  (estimated)  roquired  for  the  constraotion  of  a  dry-dock  at  the  point 

indicated $32:}.8?2 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1881>.     150, 000 

which  should  be  added  to  the  $65,000  (more  or  less)  which  it  is  under- 
stood the  State  of  Michigan  holds  in  readiness  to  transfer  to  the  United 
States  for  the  purpose  of  constructing  a  dry-dock  at  St.  Mary's  Falls 
Canal. 


K  K  z. 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,  ST.  MARY'S  RIVER,  MICHIGAN. 

The  original  estimates  for  this  improvement  were  based  upon  a  proj- 
ect for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  St.  Mary's  Biver  at  Sugar  Island  i^pids  (about 
24  miles  below  the  canal),  through  these  into  Hay  Lake,  and  then,  by 
way  of  the  Middle  Neebish,  rejoining  the  present  navigable  channel  at 
the  foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles,  and  obtain- 
ing a  route  which  it  is  practicable  to  so  mark  with  lights  as  to  be  navi- 
gable at  night,  a  condition  impracticable  with  the  present  channel. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  depth  to  19  feet,  and  this  has 
been  further  increased  to  20  feet. 

The  estimated  cost  of  the  present  project  is  $2,659,115,  subject,  how- 
ever, to  change  should  unexpected  difficulties  be  developed  during  the 
progress  of  the  work. 

Three  appropriations  have  been  made  for  the  work,  as  follows: 

By  act  of  Congresa  passed  Augusts,  1882 $200,000 

By  act  of  Congress  approved  July  6,  1884 125,000 

By  act  of  Congress  approved  August  5,  1886 150,000 

Total 475.000 

The  improvement  naturally  divides  into  three  parts.  Beginning 
with  the  up- stream  part  they  are 

(1)  Channel  through  Sugar  Island  Bapids. 

(2)  Channel  through  Middle  Neebish. 

(3)  Channel  at  Sailor's  Encampment. 

Except  a  few  test-pits  at  Sugar  Island  Bapids,  the  work  of  excava- 
tion has  thus  far  been  prosecuted  only  at  Middle  Neebish  and  Sailor's 
Encampment,  and  during  the  past  year  at  Middle  Neebish  only.    No 
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difficulty  ooDcerniDg  right  of  way  existed  at  either  locality,  bat  the 
channel  at  Sagar  Island  Bapids  mast  for  a  portion  of  the  distance  pass 
through  private  property,  and  provision  shoald  be  made  in  the  next 
appropriation  bill  for  acqairing  title^  in  order  that  the  work  may  not 
be  delayed.  If  absolute  title  in  fee-simple  i»  insisted  upon,  this  will  be 
somewhat  costly,  probably  $10,000  for  a  strip  400  feet  wide.  If  simple 
right  of  way  will  satisfy  the  Government,  this  can  be  obtained  at  a  nomi- 
nal price.    I  recommend  the  former,  however.' 

The  following  is  a  statement  of  the  progress  made  in  the  excavation 
of  Hay  Lake  Channel  from  the  beginning  to  the  «SOth  June,  1887 : 

In  1883  several  test-pits  were  dug  in  Sugar  Island  liapids,  bat  since 
no  soundings  for  estimates  have  been  taken  here  ^  scow  measurement  is 
necessarily  given. 

GONTBAOTS,  ETO. 

Gubie  yards, 
bank  measure. 
Middle  Neebish : 

FebmaryaS,  1883 .% 201,(W0 

September  5,  1884.  59,411 

May  18,  1885 58,583 

Experimental  work  (drill  and  diedge) 36,113 

Teet-pit0,  Sugar  Island  Bapids  (aoow  measure) 1, 160 

At  Sailor's  Encampment 6,644 

Total 362,91)1 

PBE8ENT  OONDITION  OF  CHANNEL  THBOUGH  MIDDLE  NEEBISH. 

The  latest  soundings  show  that  all  of  the  sections  have  a  depth  of 
water  of  more  than  15  feet  in  some  parts,  and  that  all  but  145  sections 
have  a  depth  of  more  than  19  feet.  But  these  depths  are  generally  for 
only  very  narrow  widths. 

During  the  fiscal  year  operations  have  been  carried  on  under  contracts 
as  follows : 

(1)  With  Hickler  &  Green^  contract  dated  May,  18, 1885.  Although 
the  contract  was  terminated  June  30, 1886,  as  reported  in  the  last  an- 
nual report,  it  was  not  closed  until  August  3.  The  total  amount  exca- 
vated under  this  contract  was  65,128  cubic  yards,  but  only  58,330  cubic 
yards  were  paid  for,  the  remainder  having  been  excavated  beyond  the 
contract  limits  and  therefore  not  included  in  the  estimates.  At  the  con- 
tract price  of  89  cents  per  cubic  yard  the  sum  paid  was  $51,913.70. 

(2)  With  Hickler  &  Green,  contract  dated  December  24,  1886,  for  . 
excavation  at  Middle  Ifeebish,  at  $1.95  per  cubic  yard.  This  contract 
is  for  a  channel  20  feet  deep  and  300  feet  wide  at  bottom,  beginning  at 
cross-section  509,  and  extending  down'-stream  as  far  as  the  available 
funds  will  permit.  The  contractors  have  had  three  dredges  at  work 
since  May  12, 1887.  They  have  erected  a  house  for  the  manufacture  of 
explosives^  adsoan  ice-house,  and  have  added  to  theirplant  a  new  drill- 
scow  carrying  two  steam-drills.  Much  excavation  has  been  done  under 
this  contract,  but  no  estimate  has  yet  been  made  for  payment,  because 
the  contractor  is  not  entitled  to  payment  until  the  full  depth  is  attained. 

(3)  With  Williams  &  Upham  for  a  dredge,  tug,  and  two  dump-scows, 
at  a  rate  of  $8  per  hour  of  actual  work,  contract  .dated  August  13, 
1884.  This  contract,  was  terminated  with  the  close  of  the  working  sea- 
son of  1886. 

Altog:ether  the  following  plant  was  used  on  the  work  during  the  fis- 
cal year,  viz : 

One  tug,  one  drill-scow  (with  single  drill),  and  one  quarters-boat  bo- 
longing  to  the  Government.  A  dredge,  tng,  and  two  dump-scows  under 
the  Williams  &  Upham  contract,  and  one  drill-scow  (with  double  drill). 
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three  dredges,  three  tugs,  six  damp-scows,  two  wood- *ows,  and  one 
coal-scow  under  the  Hickler  &  Green  contract.  f 

The  tug,  drill-scow,  and  quarters-boat  belonging  to  tl  i  Government 
were  calked,  painted,  and  put  in  good  repair  during  April  md  May,  1887. 

Experimental  drilling,  blasting,  and  dredging  in  Middl,  Keebish  were 
continued  during  the  working  season  of  1886.  Work  witkl  ^he  drill-scow 
began  May  11,  and,  with  but  two  delays,  extended  to  N  .  ember  15. 

The  area  drilled  and  blasted  was  about  35  feet  wide  »**^tween  ctoss- 
scctions  544  and  644  and  longitudinal  sections  17  and  \L  The  holes 
were  drilled  to  a  grade  of  23  feet,  and  were  5  by  6  fe:  j  apart  The 
depth  of  the  holes  varied  from  6  to  9^  feet,  but  were  g  nerally  about 
8  feet  deep.  The  number  of  working  days  was  127;  holes  drilled,  1,343; 
number  of  exploders  used.  1,470;  and  the  amount  of  lowder,  5,291^ 
pounds  of  Hercules  No.  2.  The  average  per  day  wa?  ten  holes,  42 
pounds  of  powder,  and  11^  exploders. 

At  one  place,  on  account  of  a  seam  in  the  rock,  23  feet  below  the  sur- 
face of  the  water,  through  which  the  force  of  the  explosion  was  wasted, 
it  was  found  necessary  to  redrill,  carrying  the  holes  only  to  21^  feet, 
thus  obtaining  satisfactory  results. 

The  cost  of  operating  the  drill-scow  and  tug  was  $6,798.24,  or  $53.53 
per  day. 

The  dredge  under  contract  by  the  hour  worked  on  the  blasted  area 
849g^o  hours,  at  a  cost  of  $6,792.53,  and  excavated  7,590  cubic  yards 
(scow  measurement)  of  sandstone  rock.  The  cut  was  made  as  deep  as 
possible,  giving  from  20^  to  22^  feet  of  water.  From  soundings  taken 
in  November,  the  bank  measurement  above  the  20-foot  grade  was  found 
to  be  5.911  cubic  yards ;  and  one-half  the  amount,  between  20  and  21 
feet,  was  ascertained  to  be  352  cubic  yards,  thus  making  a  total  of  6,263 
cubic  yards  under  our  method  of  estimating  for  contract  work.  The 
amount  of  scow  measure  exceeded  the  bank  measure  by  21  j-  per  cent. 
The  cost  for  dredging  was  $1.08^  per  cubic  yard,  bank  measure. 

The  cost  for  drSling  and  blasting  having  been  $6,798.24,  the  total 
cost  for  excavating  6,263  cubic  yards,  bank  measure,  was  $13,590.79,  or 
$2.17  per  cubic  yard.  The  dredge  was  also  employed  1,336|^  hours,  at 
a  cost  of  $10,695.73,  in  widening  the  100-foot  channel  between  sections 
490  and  841.  As  no  blasting  was  done,  the  depth  of  the  cut  varied  from 
13  to  22  feet.  The  total  excavation  was  15,715  cubic  yards,  scow  meas- 
ure, or  10,068  cubic  yards,  bank  measure,  above  the  20-foot  grade.  In 
this  instance  the  scow  measure  exceeds  the  bank  measure  by  56  per 
cent.    The  cost  of  dredging  was  $1.06  per  cubic  yard,  bank  measure. 

From  an  examination  of  the  work  already  done,  it  is  estimated  that 
for  a  channel  300  feet  wide,  between  cross-sections  500  and  850,  about 
two-fifths  of  the  material  will  have  to  be  blasted,  the  remaining  three- 
fifths  being  dredgable  without.  The  cost  per  cubic  yard,  bank  meas- 
ure, for  the  season's  experimental  work  was  $2.17  and  $1.06,  respect- 
ively, the  average  being  $1.50  per  cubic  yard. 

The  cost  per  yard  for  making  the  cut  of  full  width,  as  we  are  now 
doing,  is  somewhat  less  than  it  would  be  in  making  a  series  of  parallel 
cuts.  Moreover,  no  account  was  made  of  the  side  slopes  which  would 
be  necessary  on  th% last  side  cuts  of  a  300foot  channel. 

These  items  are  considered  as  an  offset  to  the  reduced  cost  that  might 
result  from  a  larger  drill  plant,  etc.  As  ridges  will  be  left  in  making 
wide  cuts,  it  is  estimated  that  it  will  add  20  per  cent,  to  the  first  cost 
to  "  clean  up''  the  bottom  to  a  20-foot  grade,  thus  making  the  final  cost 
$1.80  per  cubic  yard. 

The  following  is  a  statement  of  the  cost  of  the  experimental  work  of 
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1  excavating  the  sandstone  rock  in  the  Middle  Neebish  daring  the  past 
/    three  seasons,  viz : 

A. 

Experimental  work. 

Cnbio 

yards,  bank 

meaaazei 

Coat  per 
ottbio  yard, 

bank 
meaanzei 

Total  eoat 

L       lfl84 

RlaaiMl  and  sonpins  ................. 

6.850 
2,991 
2,600 
6.263 
19.068 

$LS4 
1.47 
2.61 
2.17 
106 

68,918.66 

'V   1886 

......do 

4,807.23 

7                      

Blasted 

6.624.64 

^          1886 

do 

13,590.77 

'                  Total 

SofADinff... -T X -.*..*... 

10,695r7S 

28^772 

1.58 

44»126i92 

^ 


That  part  of  the  work  of  1885  and  1886  costing  $2.51  and  $2.17  per 
yard,  respectively,  was  where  the  softer  material  had  been  removed,  so 
that  on  the  rock  requiring  blasting  there  was  from  14  to  19  feet  of 
water.  This,  of  coarse,  made  the  cost  per  yard  greater  than  where 
both  the  soft  and  hard  materials  were  inoladed.  The  average  cost 
($1.53)  agrees  closely  with  that  estimated  for  the  300-foot  channel. 

8UBVEY    OP    SOUTH    QUABTEB    OP    300-FOOT     CHANNEL     THBOUGH 

HIDDLE  NEEBISH. 

Soundings  have  been  made  over  an  area  100  feet  wide  and  12,740 
feet  long  on  the  south  side  of  the  present  channel  in  Middle  Neebish. 
These  soundings  were  made  in  the  same  manner  and  with  the  same 
care  as  those  of  preceding  surveys  (described  at  page  1837,  Annual  Be- 
port  of  the  Chief  of  Engineers,  1883).  This  completes  the  sur^ys 
necessary  for  a  channel  300  feet  wide  through  Middle  Neebish. 

SUBVET  OP  BOUTES  THROUGH  SUGAR  ISLAND  BAPIDS. 

Inspection  of  the  data  previously  existing  showed  that  the  choice  of 
routes  through  Sugar  Island  (or  Little)  Bapids  was  practically  limited 
to  two,  as  indicated  upon  the  accompanying  sketch,  where  they  are  re- 
spectively desigoated  Boute  No.  1  and  Boute  No.  2. 

The  necessary  surveys  to  obtain  the  data  to  enable  us  to  choose  be- 
tween them  were  begun  in  1885.  A  system  of  triangulation  was  started 
from  Triangulation  Station  14,  survey  of  1879  (Topsail  Island),  and 
Triangulation  Station  4,  survey  of  1872.  This  was  carried  through  the 
rapids  down  to  Six-mile  Point,  in  Hay  Lake.  Ten  tripod  stations  were 
built  and  marked  by  stones  placed  3  feet  under  ground.  The  angles 
were  measured  with  a  Pistor  &  Martin  transit  and  the  triangles  com- 
puted. As  opportunity  offered  during  1885  and  1886  both  routes, 
wherever  obstructed  by  brush,  were  cleared  for  a  width  of  400  feet. 

Soundings  below  water-surface  and  levels  above  were  taken  on  Boute 
No.  1  over  an  area  24,000  feet  long  and  400  feet  wide,  and  on  Boute 
No.  2  over  an  area  of  the  same  width,  but  200  feet  longer.  Cross-sec- 
tions on  the  former  were  located  50  feet  apart  and  on  the  latter  100 
feet.  Soundings  were  taken  at  every  10  feet  on  each  section,  or  nearly 
29,000  in  all. 

In  July,  1886,  two  lines  of  tamarack  stakes  were  driven  400  feet 
apart,  the  consecutive  stakes  on  each  line  being  600  feet  apart.  The 
position  of  each  stake  was  determined  by  transit  intersections  from  two 
shore  stations.  Eight  men  were  engaged  on  the  survey,  viz,  1  assistant 
engineer,  1  subinspector,  and  6  laborers. 

The  soundmgs  were  located  as  follows,  viz : 

Two  side  lines,  each  500  feet  long  and  one-fourth  inch  in  diameter, 
un  whieh  were  fastened  ced^r  corks  at  intervals  of  50  feet;  were 
^Z2  SNa  87 141 
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Stretched  between  eonsecative  stakes  on  the  side  Unes.  Two  small 
boats,  in  each  of  which  were  two  men,  were  anchored  at  correspondiag 
corks  on  the  side  lines.  A  steel  wire,  one-eighth  inch  in  diamet^,  which 
was  tagged  every  10  feet  for  400  feet,  was  stretched  between  the  side 
boats,  and  then  the  sonndings  were  taken  from  a  third  boat,  with  a 
sonnding'pole  24  feet  long,  at  each  tag  on  the  cross  line. 

Water-gange  readings  were  taken  quarter-honrly  at  gaages  opposite 
the  work.  Six  gauges  were  established  from  the  head  to  the  foot  of  the 
rapids.  Six  days  of  qnarter-hoorly  readings  were  taken  at  the  six 
gaages  and  the  gauge  on  the  northeast  pier  below  the  locks  at  St. 
Mary's  Falls  Oanai.    The  results  are  given  in  the  following  table,  viz. : 


Bate. 

and  the  several  gaages  at  Sugar  Islaod  Bifida. 

N.E. 
Pier. 

A 

B 

C 

D 

E 

V 

6 

1886. 

FseL 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Feet 
-0.061 
-0.041 
—0.043 
-0.047 
-0.038 
—0.047 
-0.050 
-0.050 
-0.046 
—0.043 
—0.040 
—0.032 

Feet, 
-0.457 
-0.388 
-^482 
-0.488 
-0.668 
—0.487 
-0.546 
-0.666 
—0.538 
— 0.5B4 
-0.479 
-0.581 

FeeL 
-0.467 
-0.420 
-0.524 
-0.470 

llo.'48i' 
-O.007 
-4).  099 
—0.505 
-0.620 
-0.614 
-0.636 

-0.615 
-0.435 
-0.576 
-0.807 
-0.626 
—0.536 
-0.666 
-0.640 
-0.685 
-0.657 
-0.554 
-0.676 

FeeL 
-0.584 
— 0.4U 
-0.502 
-0:533 
—0.655 
-0.564 
-0.686 
—0.650 
-0.660 
-0.688 
-0.584 
-O.001 

FeeL 
-0.004 
-0.527 
-0.672 
-0.608 
—0.738 
-0.639 
-0.783 
-0.744 
—0.730 
-0.763 
-0.660 
-0.679 

FeeL 

SeDtomber  24.  D.m. ....... ..•..>>.. 

September 25,  am 

Sentember 26l  d.  m...... 

October 21.  a.ia. ...... ............. 

—0.813 

October21,  p.m 

October  22.  •.m. ......... .......... 

-0.707 
— 0l861 

October 22.  D.m... 

—0.814 

October 28,  b.wl 

-0.832 

October 28.  D.m.................... 

—0.847 

October  30,  a.m 

—0.719 

October 80,  p.m... 

-0.731 

Sams 

0.0 
0.0 

-0.628 
-0.044 

-A  084 
—0.507 

-5.850 
—0.532 

-6.030 
-0.577 

—7.200 
-0.600 

-8.146 
-0.679 

—6.324 

Mean  of  fifOl  between  northeaet 
pier  and  the  aeTenJ  gaages ...... 

-O.70O 

Mean  of  All  between  sacceaaive 
ffaases.... ..a........ .... 

0.0 

-0.044 

-0.463 

-0.025 

-0.045 

-0.023 

-4».079 

— «.lll 

A  bench-mark  was  established  near  each  gauge,  and  eight  bench- 
marks were  established  on  the  islands  and  alongside  of  Boute  No.  1. 
The  elevations  of  these  bench-marks  were  determined  by  duplicate 
lines  of  precise  levels,  and  are  as  follows,  viz : 


Bench-marks. 

Elevation 

above  canal 

datum. 

Elevation 

tide  at 
New  York. 

F  ontock>wall 

Feet. 
120.154 
101.004 
102.083 
100.242 

90.008 
103.730 
100.518 
102.038 

99.828 
101.180 

98.442 
102.704 
111.465 
100.687 
101.443 
102.808 
105.218. 
102.687 

00.037 

•       101.973 

102.651 

90.887 

F&L 
606.024 

±, 

587.774 

a  ••...•..«....•..-..•...••...  .....-....■«.•..«.•.•.••-..•-..•...•.....•«. 

587.953 

14 ,' 

606.112 

B.  S.  Wheeler's 

886.868 

B   

589.600 

13      , 

566u418 

c 

588.806 

3>.... 

186.903 

12    

587.050 

F 

584.312 

G 

608.664 

11    

807.  S35 

H 

586.607 

I 

687. 313 

K       

588.268 

t,   

501.148 

M 

588.  &57 

If    

58^807 

O 4*. 4 

587.843 

p 

588.521 

35 , , 

686.757 
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AlF  the  Boandings  have  been  induced  to  a  uniform  water-surface  20 
feet  above  a  grade  line,  the  elevation  of  the  various  ]iart8  of  which  are 
as  follows,  viz : 


CroM-aeotloiiB. 


Eleyation 

of  fCTftde4ioe 

above  caiud 

datam. 


7h>m     Oto  70 

From  TOtollO 

From  110  to  150 

FramlSOtolM 

From  100to2C0 

From  290  to  350 

From     0  to  140,  angle  below  Freohelte's  Creeic  . 


FuL 

77.0 
77.6 
77.5 
77.4 
77.8 
77.2 
77.1 


Sounding  was  begun  August  6  $tnd  completed  October  9, 1886. 

The  computations  have  been  made  for  channels  of  20  feet  deep  and 
300  feet  wide,  with  side  slopes  of  2  horizontal  to  1  vertical. 

On  Boute  'So.  1  the  amount  of  excavation  for  such  a  channel  would 
be  2,052,848  cubic  yards,  and  the  estimated  cost  of  the  whole  route 
would  be — 

1^052.848  cabio  yards  excavation,  at  15  cents i $307,927 

uUO  linear  feet  of  pier,  for  shutting  off  side  channels,  at  $40 24, 000 

Add  15  per  cent,  for  purchase  of  right  of  way,  contingencies,  etc 4d)  789 

Total 381,716 

The  amount  of  excavation  on  Boute  No.  2  would  be  1,954,499  cubic 
yards,  exclusive  of  an  area  300  feet  by  800  feet  at  the  upper  end,  over 
which  soundings  were  not  taken. 

The  estimated  cost  for  this  route  is  as  follows,  viz : 

1,964,500  cubic  yards  dredging,  at  15  cents |293,175 

Dredging  area  300  by  800  feet 15,000 

1,500  linear  feet  pier  at  upper  end,  at  $32.50 48,750 

35,555  cubic  yards  stone  nlling  for  back  of  pier,  at  40  cents 14,222 

I>redging  for  piers 3,000 

600  Unear  feet  pier  for  shutting  off  side  channels,  at  $40 24,000 

Add  15  per  cent,  for  purchase  of  right  of  way,  contingencies  etc '     59,722 

Total 457,809 

The  advantages  of  Boute  No.  1  are : 

(1)  It  is  straight  throughout. 

(2)  The  estimated  cost  is  $76,153  less  than  by  the  other. 

(3)  It  is  2,000  feet  shorter  from  where  the  two  routes  separate  above 
Topsail  Island  to  their  junction  below  the  rapids. 

(4)  It  has  one  course  less  than  the  other.  The  number  of  range 
lilChts  required  to  mark  the  two  would  probably  be  the  same,  however, 
as  the  extra  course  in  Route  Ko.  2  would  be  only  1,500  feet  long,  and 
opposite  to  where  a  range  light  for  another  division  would  probably  be 
located.  * 

(5)  The  angle  of  deflection  of  Boute  No.  1  from  the  river  channel 
above  Sugar  Island  Kapids  is  40^  36^  The  channel  at  this  angle  is 
about  1,000  feet  wide,  with  a  depth  of  from  25  to  35  feet,  and  the  direc- 
tion of  the  cuijent  is  only  slightly  ac^ss  that  of  Boote  No.  1,  so  that 
tows  would  have  plenty  of  room  to  swing  in,  and  could  make  the  turn 
without  difficulty  or  danger. 
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On  Route  No.  2  the  augle  of  deflection  is  8(P  2(H.  The  channel  as 
estimated  would  be  only  300  feet  wide,  and  there  would  be  a  swift  cur- 
rent almost  at  right  angles  with  it.  It  would  be  both  difficult  and 
dangerous  for  tows  to  make  the  turn,  and  almost  impossible  for  boats 
to  pass  one  another  safely  moving  in  opposite  directions  and  meeting 
at  the  angle. 

•(6)  The  right  of  way  through   private  i)roperty  can  probably  be 
secured  at  a  less  cost  by  Route  No.  1. 

(7)  By  adopting  Route  No.  1  the  entire  shore-line  is  left  for  com- 
mercial purposes. 

(8)  If  the  necessities  of  commerce  should  ever  require  that  the  chan- 
nel be  widened  or  deepened,  the  cost  of  doing  so  would  be  less  by 
Route  No.  1. 

(9]  Because  Route  No.  1  is  straight,  and  its  two  ends  intervisible,  it 
would  be  more  easily  and  safely  navigated  by  approaching  boats. 
The  advantages  of  Route  No.  2  are : 

(1)  A  probably  slower  current. 

(2)  A  channel  could  be  opened  by  this  route  for  tugs  and  lo6al  craft 
for  less  than  half  the  cost  by  the  other  route. 

Considered  together,  the  advantages  of  Route  No.  1  are  so  much 
greater  than  those  of  the  other  that  there  cannot  be  a  moment's  doubt 
as  to  the  propriety  of  its  adoption,  and  the  estimates  herewith  submitted 
are  therefore  based  upon  Route  No.  1. 

GENERAL  REMARKS. 

Mr.  E.  S.  Wheeler,  assistant  engineer,  had  local  charge  of  all  the  en- 
gineering operations  upon  St.  Mary's  River  and  Canal,  and  has  per- 
formed his  duties  to  my  satisfaction. 

Assistant  Engineer  Joseph  Ripley  had  general  charge  of  the  work  at 
Middle  Neebish,  and  has  personally  made  the  surveys  and  estimates 
both  there,  and  at  Sugar  Island  Rapids. 

Mr.  R.  Common,  jr.,  sub-inspector  to  May  16,  1887,  and  inspector 
since,  has  aided  Mr.  Ripley  in  the  field,  and  has  had  special  charge  of 
the  books  and  accounts. 

Sub-inspector  Frank  Reed  had  charge  of  the  dredge  employed  by 
the  hour  until  termination  of  the  contract.  He  is  now  employed  at  the 
cana;l  in  the  same  capacity. 

Patrick  Collins  had  charge  of  the  drill-scow,  and  W.  W.  MoNaughton 
of  the  United  States  tug  Myra. 

The  advantages  of  this  improvement  have  been  so  fully  set  forth  in 
preceding  reports,  notably  beginning  at  page  2362  of  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1882,  page  1836  of  the  Report  for 
1883,  page  2004  of  the  Report  for  1884,  and  page  2098  of  the  Report  of 
1885,  that  it  is  not  deemed  necessary  to  repeat  them. 

It  is  an  important  part  of  the  system  for  the  amelioration  of  the  gen- 
eral navigation  of  the  Great  Lakes,  and  if  it  had  been  available  during 
the  fiscal  year  just  closed  it  would  have  been  used  by  vessels  carrying 
more  than  4,900,000  tons  of  freight  and  30,000  passengers. 

The  first  estimates  for  this  work  were  those  of  the  late  Lieutenant- 
Colonel  Weitzel,  Corps  of  Engineers,  amounting  to  $2,127,292,  submitted 
with  his  report  dated  January  14, 1882,  printed  as  House  Ex.  Doc  No. 
54,  Forty-seventh  Congress,  first  session,  and  at  pages  2362  et  seq.  of 
the  Annual  Report  of  the  Chief  of  Eogineers  for  1882,  being  based  upon 
a  project  which  contemplated  a  Channel-depth  of  17  feetT 

The  project  having  been  modified  with  a  view  to  a  depth  of  20  feet, 
»  mocUAcation  of  the  estimates  wUl  probably  be  required,  but  the 


Digitized  by 


Google 


APPENDIX   K  K — REPORT   OP   LIEUT.  COL.  POE.  2245 

work  bas  not  yet  sufficiently  advanced  to  determine  whether  the  sum 
($2,659,115)  obtained  by  simply  increasing  by  25  per  cent,  the  estimate  for 
a  17-foot  channel  is  greatly  in  error.  I  am  inclined  to  think  it  is  not. 
It  will  depend  in  some  degree  upon  the  rate  at  which  appropriations 
are  made^  With  larger  appropriations  better  contracts  can  be  made, 
and  at  the  same  time  the  ratio  of  contingent  expenses  reduced. 

Thus  far  the  appropriations  have  not  been  sufficient  to  warrant  un- 
dertaking operations- at  more  than  one  locality.  But  they  should  now 
be  begun  at  Sugar  Island  Bapids,  without  at  the  same  time  reducing 
them  at  Middle  Neebish.  At  the  present  rate  (aCn  average  of  about 
$100,000  per  year)  it  will  take  more  than  twenty-five  years  to  complete 
the  work. 

With  a  view  to  more  rapid  progress  and  greater  economy  in  carrying 
on  this  important  work,  which  everybody  s^mits  should  be  made  avail- 
able as  soon  as  possible,  the  sum  of  at  least  $500,000  should  be  appro- 
priated, one-half  to  be  spent  at  each  of  the  two  localities  named  above, 
and  the  appropriation  should  especially  be  coupled  with  authority  to 
purchase  the  necessary  right  of  way,  the  cost  thereof  to  be  paid  from 
the  appropriation. 

At  present  this  channel  has  no  commerce  worth  mentioning,  nor  will 
it  have  until  it  is  made  navigable  for  the  through  traffic,  when  its  com- 
merce will  be  practically  measured  by  that  through  St.  Mary's  Falls 
Canal,  a  statement  of  which  is  given  in  connection  with  the  report  on 
operating  and  care  of  that  work. 

Ordinarily  this,  in  common  with  all  other  improvements  along  the 
water-route  between  Lake  Superior  and  the  lower  lakes,  is  spoken  of  as 
a  Michigan  work,  whilst  the  fact  is  that  Michigan's  interest  is  only  about 
17  per  cent.,  the  remainder  i>ertaining  to  New  York,  Pennsylvania,  Ohio, 
Illinois,  Wisconsin,  Minnesota,  Dakota  and  Montana  Territories,  and 
the  Dominion  of  Canada. 

Estimated  cost  of  20-foot  cbannel  (sabjoct  to  reyision) |2, 659, 115 

Appropriated  to  date 475,000 

Amennt  yet  to  be  appropriated 2,184,115 

The  work  is  located  in  the  collection  district  of  Saperior,  Michigan ;  Marqnette  is 
the  nearest  port  of  entry,  bnt  Sanlt  Ste.  Marie  is  a  snb-port. 

The  nearest  light-house  is  the  beacon  on  the  pier  at  the  western  end  of  St.  Mary's 
Falls  Canal. 

Mimey  statement. 

July  1, 1886,  amount  available $33,878.27 

Receiyed  from  sale  of  fuel 92a  13 

Received  from  repayment  of  disallowance 6. 75 

34.88 

Amount  appropriated  by  act  approved  August  5,  1886 150, 000. 00 

183,913.15 
July  1, 1887,  amount  expended  during  fiscal  year,  ezdusiYe  of 

liabilities  outstanding  July  1, 1886 29,644.10 

July  1,  1887,  outstanding  liabilities 1,72a  76 

31,372.86 

Jnlyl,  1887,  amount  available 152,540.29 

f  Amount  (estimated)  required  for  completion  of  existing  project 2, 184, 115. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 

<     1889 : : :..-,.,...      500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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AbHraet  of  hid»for  supplies ,  etc,,  required  for  use  in  connection  with  ike  work  of  improving 
Say  Lake  Channel,  Sault  8te.  Marie  River,  Miohiganf  received  and  opened  on  July  19, 
1886,  in  accordance  with  advertisement  dated  July  S,  1886. 

[No  bidders  for  vegetableii,  etc.1 


No. 

Names  and  addresses  of  bidders. 

Sapplies,  eto. 

Amoont 

*1 

George  W.  Edwards,  Detroit,  Mlob 

.TumAM  T..  mmhAv  TWitmif.  \Ht>:h 

ShiD  chandlery ................. ...t. ....-- 

$70.33 

*l 

Hardware 

212.12 

♦1 

B.D.  Johnson.  Sault  Ste.  Marie 

Hiokler  Sc  Green,  Sanlt  Ste.  Marie,  Mich. 
do...... 

Lumber 

n.77 

*1 
*1 

Lathe  work 

Planer  work 

Bolt-cutter  work 

Power-drill  work 

Snbsifftenoe  storfM 

..per  hoar.. 

do.... 

do.... 

do.... 

do.... 

.00 
.00 

♦1 

do 

.75 

*1 

do 

.00 

*l 

do 

.00 

*1 

Hall  Brothers.  Detroit  Mich 

175l87 

9, 

G.  &  B.  MoMUIan,  Detroit  Mioh 

do 

17&92 

8 

David  Wallaoe.  Detroit.  Mich 

do 

UB3.41 

*Beconunended  for  acceptance. 


Ahstraet  of  bids  for  improving  Hay  Lake  Channely  Saint  Mary's  River,  MU^igan,  excavat- 
ing at  Middle  Xeebish,  received  and  opened  on  October  14, 1886,  in  accordance  with  adver- 
tisement dated  September  14, 1886. 


No. 


Names  and  addresses  of  bidders. 


Sxcarating 

above 

20-foot  grade, 

prioe  per 

cabio  jard 

in  bank. 


HenijM.  Tonmans,  East  Saginaw,  Mich 

Hiokler  &  Green,  Sault  Ste.  Mario,  Mich :... 

Carkin,  Stiokney  &  Cram,  East  Saginaw,  Mioh 

Charles  S.  Barter,  Duluth,  Minn  

L.  P.  A  J.  A.  Smith,  Cleveland,  Ohio 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay,  Wis 

William  upham&  Co.,  Duluth,  Minn 

George  Talbot,  Buflklo.N.  Y 

Tmman  &  Cooper,  Manitowoc,  Wis 

1 • 


12.  SO 
2.M 
8.20 
3.00 
400 
4.05 
4.90 
5.00 
0.50 


Abstract  of  bids  for  improving  Hay  Lake  Channel,  Saint  Mary's  River,  Michigan, 
vaiing  at  Middle  Neebish,"  received  and  opened  on  December  16, 1886,  in  aooordamce  with 
advertisement  dated  November  16,  1886. 


No. 


Names  sad  addresses  of  bidders. 


HicUer  &  Green,  Sault  Ste.  Marie,  MSoh 

Carkin,  Stickney  it  Cram,  East  Saginaw,  Mich 

L.  P.  ScJ,  A.  Smith,  Cleveland,  OUo: , 

Charles  S.  Barker,  Diiluth,  Minn 

WilUam  Uphsm,  &  Co.,  Duluth,  Minn 


Szeavating 

above 
20-foot  grade, 

price  per 
cabio  yard 

in  bulk. 


$1.06 
105 
100 
8.80 
4.80 


*Beeommended  for  aooeptanoe. 
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Abttraot  of  bids  for  fumUMng  Bupplieg  for  improving  Hay  Lake  Channelf  8t,  Mary^B 
Biver,  Michigan,  received  ana  opened  April  30,  1887,  in  aooordanoe  Moitk  advertieemeni 
dated  Marck^l,  1887. 


No. 


Nunes  aod  addresaes  of  bidders. 


Sapplies. 


Amount. 


T.  B.  Rayl  dkCo.,  Detroit,  Hich* 

J.  T.  WinK  &Co.,  Detroit,  Mleh 

HodgBon  &  Howard,  Detroit,  Mich 

George  W.  Edwards.  Detroit,  Mich  * 

J.  T.^lng  A&  Co.,  Detroit,  Mich 

Thomas  J.  P.  Donaldson  &.  Co..  Detroit,  Mioht .. 
John  Spry  Lumber  Co.,  Sanlt  Ste.  Marie,  Micht> 

Aetna  Powder  Co.,  Chicago,  Di* 

N.  T.  Korcroes,  CievelancU  Ohio 

George  Kemp,  Saalt  Ste.  Marie,  Mich* 

Hull  Brothers.  Detroit,  Mich* 

G.  icYL.  McMillan,  Detroit,  Mich 

David  Wallace,  Detroit,  Mich 

Jacob  Hull  &  Co.,  Detroit,  Mioh 

C.  C.  Johns,  Saalt  Ste.  Marie,  Mich* 

Alexander  Grieve,  Saalt  Ste.  Marie,  Mich 

Henry  L.  Newton,  Saalt  Ste.  Maorie,  Mich 

Alexander  Grieve,  Saalt  Ste.  Marie,  Mich* 

C.  C.  Johns,  Saalt  Ste.  Marie,  Mich 

Henry  L.  llewton,  Saalt  Ste.  Marie,  Mich 

H.  B.  Hungerford,  Sanlt  Ste.  Marie,  Mich* 


Hardware 

do   

do 

Ship  chandleiy... 

do 

do 

Lumber 

Hercules  powder  . 

do 

Coal 

Groceries 

do 

do 

do 

Vegetables 

...T.do 

do 

Fresh  meats 

do 

do 

Hardwood 


$180.21 
200.10 
202.15 
888.24 
800.47 


318.87 
1,0101 00 
1,  OIL  26 
068.00 
410.02 
428.00 
486.77 
447.61 
388.85 
802.05 
447.75 
295.00 
208.60 
800.00 
208.60 


*  Recommended  for  acceptance. 

f  Incomplete. 

!  Incomplete ;  no  bid  on  white  oak.    Balance  recommended  for  acceptance. 


K  K  5. 


IMPROVEMENT  OP  HARBOR  AT  CHEBOYGAN,  MICHIGAN. 

Prior  to  undertaking  any  improvement  of  this  harbor,  only  6^  to  7 
feet  of  water  could  be  carried  across  the  bar  at  the  mouth  of  Cheboygan 
Biver. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the 
bar  and  revetting  each  side  by  a  sheet-pile  pier,  at  an  estimated  cost 
of  $395,335. 

A  history  of  the  progress  of  the  work  of  improvement  to  the  year 
1876  is  given  at  pages  530  and  531,  Beport  of  the  Chief  of  Engineers  for 
1876.  By  the  close  of  the  fiscal  year  1875-^76  the  channel  was  13  feet 
deep,  with  a  minimum  width  of  130  feet. 

The  expenditure  of  $10,000,  appropriated  by  the  act  of  August  14, 
1876,  resulted  before  the  close  of  the  season  of  1877  in  widening,  the 
channel  to  150  feet  and  making  a  winding  place  for  vessels  opposite 
the  steamboat  dock  200  feet  wide,  the  depth  being  13  feet  throughout. 
With  the  appropriation  of  $8,000  by  act  of  June  18, 1878,  and  $3,000  by 
that  of  March  3, 1879,  the  improvement  was  carried  to  the  fall  width 
of  200  feet  throughout.  By  the  close  of  1882,  by  successive  appropria- 
tions and  in  accordance  with  modifications  made  in  1881  of  the  original 
project,  the  improvement  had  attained*  a  depth  of  15  feet  in  the  wind- 
ing basin  and  a  channel  of  entrance  15  feet  deep,  with  a  width  of  90 
feet  at  the  outer  end  and  200  feet  near  the  steamboat  landing. 

The  project  was  further  modified  in  August,  1882,  to  provide  for  a 
channel  depth  of  15  feet  for  the  full  width  of  200  feet,  but  as  yet  noth- 
ing has  been  done  towards  it  beyond  making  a  survey  of  the  channel 
and  entering  into  contract  for  dredging  to  the  extent  of  the  funds  avail- 
able. 
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After  the  completion  of  the  sarvey  referred  to  proposals  were  in- 
vited for  dredging.  These  were  opened  May  31, 1887,  and  the  contract 
awarded  to  the  Green  Bay  Dredge  and  Pile  Driver  Oompany,  the  lowest 
bidders.  Under  their  contract,  dated  Jane  &,  1887,  work  is  to  be  begun 
on  or  before  Angust  1, 1887. 

The  price  at  which  this  dredging  is  to  be  done  is  so  low  that  mach 
more  will  be  accomplished  with  the  available  funds  than  was  expected. 

The  original  estimate  of  the  cost  of  the  improvement  was  ♦395,000. 
Since  that  time  private  parties  have  built  piers  along  a  considerable 
portion  of  the  channel  bank,  and  this,  together  with  the  fact  developed 
that  it  is  highly  probable  that  for  channel  purposes  no  revetment  of  the 
bank  will  be  necessary,  has  caused  a  revision  of  the  estimates,  reducing 
them  about  one-half.  Should  the  result  prove  otherwise,  the  original 
estimate  will  be  found  none  too  great. 

The  amount  thus  far  appropriated  for  the  work,  or  becoming  avail- 
able from  other  sources,  is  1133,016.13,  of  which  a  balance  of  $19,291.20 
is  available.  This  will  serve,  at  contract  price,  to  remove  about  162,000 
cubic  yards  of  material,  and  will  go  far  towards  completing  that  por- 
tion of  the  project  Hence  it  is  not  thought  necessary  to  ask  for  more 
than  $16,000,  with  which  to  continue  the  improvement. 

The  commerce  of  Cheboygan  in  1869  is  given  in  detail  at  page  186, 
Beport  of  the  Chief  of  Engineers  for  1871,  and  for  1870  at  page  176  of 
the  same  rei)ort.  A  table  is  appended  giving  the  entrances  and  clear- 
ances from  1874  to  June  30, 1886,  both  inclusive,  as  obtained  from  the 
custom-house  records.  From  the  table  it  will  be  observed  that  the 
number  and  tonnage  of  vessels  has  steadily  increased.  These  may  fairly 
be  taken  to  represent  the  rate  of  increase  of  the  commerce:  but  it  should 
be  borne  in  mind  that  the  custom-house  records  do  not  always  afford  a 
fair  measure  of  the  traffic,  because  they  are  intended  for  another  pnr- 
I)ose,  and  do  not  necessarily  include  all  the  data  requisite  to  show  the 
actual  volume  of  business.  In  this  particular  case  none  of  the  steamers 
of  the  two  lines  between  Detroit,  Mackinac,  and  Saint  Ignace  are  in- 
cluded, because  they  are  neither  entered  nor  cleared  at  Cheboygan. 
Yet  these  steamers  average  at  least  one  arrival  and  one  departure  for 
every  day  during  the  season  of  navigation,  and  they  carry  nine-tenths 
of  all  the  passengers,  together  with  the  greater  portion  of  the  freights, 
not  an  item  of  which  appears  upon  the  custom-house  records  of  the  place. 

The  work  is  located  in  the  Michigan  coUection  district,  Michigan.  The  neareBt 
port  of  entry  is  Grand  Haven,  Mich.,  and  the  nearest  ligbt-nonse  stands  on  the  pier- 
head marking  the  onter  end  of  the  cnannel. 

Money  statement 

Jnlyl,  1886,  amonnt  available... •^•^'^ 

Received  from  sale  of  f^eI ^-^ 

Amount  appropriated  by  act  approved  Angnst  5,  1886 15,00U.  w 

20,011.29 

Joly  1. 1887,  amoant  expended  daring  fiscal  year,  exclnsive  of 

liabUitiee  oatstanding  July  1, 1886 $716.73 

July  1, 1887,  outstanding liabUities 3.36       '      ^ 

July,  1887,  amount  available 19^^1^ 


r  Amount  (estimated)  required  for  completion  of  existing  project ^'  OOO 


J  Amountthatcanbeprontablyexpendedinfiscalyearending  JuneSO,  1889 
1  Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 
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AhBtracl  ofhida  far  dredging  harbor  at  Cheboygan,  Mich.,  received  and  opened  on  May  31 
1887,  in  accordance  wUh  advertisement  dated  April  20,  1887. 


Ka 


Kamea  and  addreoaee  of  bidden. 


Price  per 
cabioyard 
Boowmefr- 
BOiemenL 


The  Green  Bay  Dredge  and  PQe  Driver  Company,  Green  Bay,  Wis. 

Carkin,  Stickney,  &Cram,  East  Saginaw,  Mich 

Charles  B.  Crane,  Chioaf:o,IU .v. 

ChannceyB.  Mitchell,  Lodinicton,  Mich 

Arthnr  ft.  Williams,  Sanlt  St.  Marie,  Mich 

Back  &  HnbbeU,  SMsinaw,  Mioh , 

William  Upham  &  Co.,  Doiath,  Minn , 

Kobert  Fmcb,  Grand  Haven,  Mich 

HnbbelldiSkeldon,  Saginaw,  Mich , 

Stang  &  Gillmore)  toriQn,Ohio 


Oentt. 


114 
14| 
16i 

nA 
18 

lej 

23 
23 


'  Kecommended  for  acceptance. 
Cueton^hauee  recorde,  CheboygtM,  Mich. 


Entered. 

Cleared. 

""■ 

Steam-vessels. 

Schooners  and 
baiges. 

Total. 

Steam-vessels. 

Schooners  and 
barges. 

Total. 

Beoelpts. 

1874 

1875 

1876 

1877   

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1886   to 
jQnel886. 

No, 

62 

74 

87 

102 

124 

136 

64 

261 

290 

287 

317 

386 

Tom. 

19,848 

26.815 

13.824 

88,222 

62.974 

64,690 

50,010 

87,126 

80,171 

60,446 

63,148 

100,050 

No. 
85 
2.54 
232 
253 
236 
235 
303 
411 
206 
236 
200 

206 

Tons. 
29,904 
74,419 
68,284 
75, 157 
69,856 
63,878 
84,420 
125, 190 
88,832 
73,057 
59,855 

64,292 

Toru. 

47,752 
101, 264 

81.608 
113.370 
122,830 
118,568 
143,430 
212,  S16 
169,003 
123,503 
122,503 

164,351 

No. 

87 

120 

40 

98 

119 

126 

109 

276 

318 

288 

814 

891 

Tont. 
30,699 
46,620 
13, 820 
87,686 
51,385 
46,975 
60,100 
10.5, 048 
105,425 
50,966 
65,672 

102,490 

No. 
100 
217 
225 
810 
291 
258 
813 
409 
285 
255 
211 

222 

Tont. 

48,830 

71,902 

66.764 

80,024 

106.368 
76,760 
85,771 

121, 871 
75,992 
77,555 
63,8^ 

60,850 

l-ont. 

70,520 
118, 523 

70,574 
126,610 
167,753 
123,726 
145,871 
226,919 
181,417 
128,521 
129,016 

172;  340 

$1,075.37 
2,465.70 
1,687.60 
2,417.74 
2,601.08 
1,687.08 
3,068L56 
8, 057. 91 
6,510.23 
2,952.82 
1,120.73 

651.03 

K  K  6. 
IMPROVEMENT  OP  HARBOR  AT  THUNDER  BAY,  MICHIGAN. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1876, 
the  object  being  to  obtain  an  entrance  channel  from  the  bay  into  the 
river,  of  navigable  width  and  of  not  less  than  13  feet  in  depth.  The 
project  was  subsequently  modified  to  such  extent  as  to  provide  for  a 
depth  of  14  feet. 

This  had  been  practically  accomplished  by  mid-summer  1884,  and 
further  work  was  suspended. 

The  balance  available  for  the  work  is  $4,525.07,  which  appears  to  be 
sufficient  for  present  purposes,  in  view  of  the  fact  that  no  complaints 
concerning  the  channel  have  oeen  made  during  the  last  fiscal  year. 
Estimates  for  further  appropriations  are  therefore  omitted  for  the 
present 

This  work  is  located  in  the  coUection  district  of  Huron,  Mich.  The  nearest  port 
of  entry  ia  Port  Huron,  Micb.,  and  the  nearest  light-hoase  is  at  the  work. 

Money  statement 

July  1,1886,  amount  available ♦4,625.07 

July  1,1887,  amount  available 4.525.07 
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K  K  7. 
IMPROVEMENT  OF  HARBOR  AT  AU  SABLE.  MICHIGAN. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866  and  modiiied  in  1879,  the  object  beinf?  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet,  from  the  lake 
to  the  State  Boad  Bridge  at  An  Sable.  The  attempts  to  improve  this 
harbor  have  not  been  as  saccessfnl  as  had  been  hoped.  The  reasons 
for  this  are  fully  set  forth  in  the  Annual  Beport  of  1885  (see  pages  2130 
et  «eg.,  Annnal  Beport  of  the  Chief  of  Engineers  for  1885). 

Since  that  report  was  submitted  nothing  has  occurred  to  eaose  a 
modification  of  the  opinion  therein  express^ — that  is  to  say,  that  it  is 
not  possible  to  make  any  permanent  improvement  of  the  harbor  at  a 
cost  commensurate  with  the  advantages  to  be  gained. 

Ko  expenditures  on  account  of  the  work  were  made  during  the  fiscal 
year  ending  June  30,  1887,  and  no  operations  are  in  contemplation. 
The  balance  remaining  from  former  appropriations  is  $4,861.53,  and 
no  further  appropriation  is  asked  for  at  this  time« 

The  shipments  from  this  port  are  quite  important,  consisting  of  lum- 
ber, lath,  salt,  etc.,  but  are  largely  made  from  private  piers  built  into 
the  lake,  entirely  outside  of  the  harbor. 

The  work  is  located  in  the  oolleotion  district  of  Haron,  Mich.  The  nearest  port 
of  entry  is  Port  Horon,  and  the  nearest  light-house  is  at  the  work. 

Money  statement 

Jaly  1, 1886,  amount  available $4,861.53 

July  1, 1887,  amount  available 4.861.53 


KK8 
IMPROVEMENT  OF  SAGINAW  RIVER,  MICHIGAN. 

lu  1866  the  mouth  of  Saginaw  Biver  was  obstructed  by  a  bar  iu 
Saginaw  Bay,  about  1  mile  from  shore,  and  a  half  mile  across  it  be- 
tween the  10-foot  curves,  with  a  minimum  depth  of  about  9  feet. 

Between  the  mouth  of  the  river  and  Bay  City,  a  distaQoe  of  aboat  5 
miles,  the  depth  varied  from  15  to  30  feet.  Thence  to  the  head  of  the 
river,  a  distance  of  16  miles,  the  channel  was  obstructed  by  a  nomber 
of  bars  having  only  7  feet  of  water^  thus  limiting  the  navigiU))e  depth 
to  about  7  feet,  although  the  prevailing  depth  varied  between  12  and  20 
feet. 

The  original  project  for  the  improvement  of  the  river  was  mad^  in 
1SC6,  and  contemplated  dredging  a  straight  channel  across  tbe  bar 
at  the  mouth,  12  feet  deep  and  195  feet  wide.  This  was  completed  in 
1869,  the  length  being  6,800  feet. 

In  1874  a  project  for  improving  the  river  above  Bay  City  was  adopted- 
It  included  dredging  a  10-foot  channel  across  the  bars  at  East  Sagiaaw 
and  Garrollton  and  the  construction  of  a  pile  revetment  along  one  side 
of  the  new  channel  at  the  latter  .place.  To  this  were  added,  in  1876, 
projects  for  similar  improvements  at  Zilwaukie  Bar  and  New  York 
Works  Bar,  and  in  1879  at  Willow  Island.  Under  these  projects  work 
slowly  progressed  until  1881. 
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In  1882  a  Board  of  Engineers  considered  the  subject  of  the  general 
improvement  of  Saginaw  River,  and  recommended  that  the  channel  be 
made  200  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  Bay  Oity, 
and  12  feet  deep  thence  to  the  head  of  the  river,  a  total  distance  of 
about  23  miles. 

The  details  of  the  project  are  given  at  pages  1863  et  seq.  of  the  An- 
nual B^[>ort  of  the  Chief  of  Engineers  for  the  fiscal  year  ending  June 
30, 1883,  to  which  I  respectfully  refer. 

An  addition  to  the  project  has  been  made,  providing  for  the  repair 
and  extension  of  the  revetment  confining  the  OarroUton  Channel,  and 
the  construction  of  similar  works  at  the  head  of  Crow  Island  for  the 
improvement  of  Zilwaukie  Bar. 

Congress  has  directed  that  $5,000  of  the  appropriation  of  August  5, 
1886,  shall  be  expended  in  improving  the  west  channel  along  West 
Bay  City.  This  is  also  in  addition  to  the  project  submitted  by  the 
Boasd  of  Engineers  in  1882. 

At  the  beginning  of  the  fiscal  year  the  available  funds  had  been  re- 
duced to  $47.73,  and  all  operations  had  ceased. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $33,750 
was  appropriated  for  "  Continuing  improvement,  •  •  •  of  which 
sixteen  thousand  eight  hundred  and  seventy -five  dollars  are  to  be  used 
above  Bay  City,  and  five  thousand  dollars  in  improving  the  west  chan- 
nel along  West  Bay  Oity." 

Under  date  of  September  21, 1886,  a  project  waa  submitted  for  the 
expenditure  of  all  but  the  last  item  of  this  appropriation,  and  duly  ap- 
proved. 

The  project  was  as  follows,  viz  : 

AbaveBay  0%.-* Apportionment,  $14,875.  In  five  sections,  as  follows : 

I.  Repairs  of  beam-wall  at  Carrollton. 

II.  Be-enforcement  of  beam-wall  at  same. 

III.  Repairs  of  revetment  at  same. 

IV.  Extending  revetment  1,000  feet  down-stream, 
y.  Dredging  at  head  of  Crow  Island. 

Pile-driving,  dredging,  furnishing  piles,  timber,  lumber,  edgings,  and 
iron  materials  to  be  by  contract.  Some  old  material  already  on  hand, 
together  with  the  new  materials,  to  be  built  into  the  work  by  hired 
labor. 

Opposite  and  below  Bay  Oity. — ^Apportionment,  $11,875.  Dredging 
on  the  bar  at  the  mouth  of  the  river  to  the  extent  of  the  funds  availa- 
ble, after  deducting  what  may  be  necessary  for  surveys  to  determine 
the  condition  of  the  dredged  channels. 

West  channel,  along  West  Bay  City. — ^Apportionment,  $5,000.  This, 
not  being  a  part  of  the  original  project,  had  never  been  surveyed,  and  it 
was  therefore  necessary  to  make  a  sufficient  survey  to  develop  the  chan- 
nel and  show  what  was  required.  This  was  done  during  the  month  of 
January,  and  a  project  submitted  under  date  of  April  11, 1887,  which 
was  duly  approved. 

Contracts  dated  l^ovember  10, 1886^  were  entered  into  as  follows : 

Dredf^n^  Saffinaw  Kiver  above  Bay  CitYi  Carkin,  Stickney  &  Cram. 

Furniahmg,  ariying,  and  pulling  piles,  Ozro  J.  Quinn. 

Famishing  iron  bolts,  HpiKes,  and  nails,  Daoharme,  Fletcher  &  Co. 

Dredging  on  bar  at  month  of  river,  Carkin,  Stickney  &  Cram,  Hickler  &,  Green. 

Contract  dated  December  8, 1886,  with  Jol^  G.  Owen,  for  famishing  timber,  plank, 
and  edgings. 

Contract  dated  Jane  21, 1887,  with  Hnbble  &  Skeldon,  for  dredging  west  channel, 
along  West  Bay  City. 
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The  work  of  dredging  above  Bay  City  was  begnu  by  the  contractors, 
Garkin,  Stickoey  &  Cram,  on  the  bar  at  the  head  of  Crow  Island,  AprO 
27, 1887,  completing  the  work  on  the  14t;h  of  May.  Four  thousand  six 
hundred  and  ninety-eight  cubic  yards  of  material  were  removed,  which, 
at  the  contract  price  of  34  cents  per  cubic  yard,  amounted  to  $1,597^. 

Both  firms  of  contractors  ibr  dredging  on  the  bar  at  the  mouth  of 
Saginaw  Biver,  Garkin,  Stickney  &  Cram  and  Hickler  &  Green,  failed 
to  begin  work  on  the  Ist  of  May,  1887,  the  day  specified.  The  first- 
mentioned  firm  put  one  dredge  to  work  on  the  23d  June,  but  after  re- 
moving 1 ,300  cubic  yards  of  material  the  dredge  broke  down  on  the  29th 
and  was  taken  away.  The  work  done  was  to  continue  for  548  feet  the 
fourth  dredge  cut  east  of  the  axis  of  the  channel.  The  cost  of  this  at 
the  contract  price  of  44^  cen taper  yard  was  $578.50. 

Work  was  begun  May  9, 1887,  on  the  several  sections  of  repair  work 
at  Garrollton.  Up  to  and  including  the  last  Saturday  of  June,  Ozro  J. 
Quinn,  under  his  contract,  had  furnished  and  driven  384  Norway  pine 
piles  and  had  pnlled  and  redriven  28  old  piles,  all  amounting,  at  con- 
tract prices,  to  $1,142.32.  Under  his  contract  John  G.  Owen  furnished 
and  delivered  at  Garrollton  pine  timber,  pine  lumber,  and  hemlock  lum- 
ber, amounting,  at  contraQt  prices,  to  $470.02. 

Ducharme,  Fletcher  &  Go.  delivered  in  November,  1886,  the  iron 
bolts,  etc,  under  their  contract,  amounting  to  $610.78. 

At  the  end  of  the  fiscal  year  the  work  had  progressed  as  follows : 

The  repairs  of  the. beam-wall  (Section  I),  consisting  of  the  closing  of 
gap  270  feet  long,  had  been  completed. 

The  re-enforcement  of  the  beam-wall  (Section  II),  a  length  of  2,730 
feet,  was  in  progress;  354  piles  had  been  driven  in  place,  of  which  154 
had  been  bolted,  136  topped,  and  144  peeled.  The  old  binder  timbers 
had  been  replaced  in  proper  alignment  and  secured  by  cap  timbers  for 
a  length  of  264  feet. 

The  removal  of  the  old  superstructure  (Section  III)  had  been  com- 
menced. 

It  is  proposed  during  the  current  fiscal  year  to  complete  the  dredging 
contracted  for  on  the  bar  at  the  mouth  of  the  river.  It  is  exi>ected  that 
all  the  repair  work  at  Garrollton  will  be  completed  before  the  close  of 
the  present  season,  as  it  is  hoped  will  also  be  the  dredging  of  the  west 
channel,  along  West  Bay  City. 

Much  complaint  is  mside  of  dangerous  snags  in  the  river,  consisting 
principally  of  saw-logs,  which  have  escaped  from  booms  or  rafts.  The 
butts  of  these,  being  heavier  than  the  tops,  sink  in  such  manner  as  to 
make  very  ugly  snags  of  them.  Persons  on  the  river  with  proper  ap- 
pliances would  remove  them,  taking  the  logs  in  fall  payment,  but  the 
owners  claim  that  they  have  not  abandoned  the  logs  and  prohibit  this 
disposition  of  them.  Urgent  appeals  have  been  made  to  me  to  have  the 
snags  of  all  kinds  remov^  at  the  expense  of  the  appropriations.  I  have 
not  yet  seen  my  way  clear  to  recommending  such  an  expenditure. 

FXJTX7BE  OPEBATIONS. 

In  case  the  condition  of  available  funds  at  the  close  of  this  season's 
operations  is  such  as  to  warrant  it,  ice  surveys  should  be  made  during 
the  current  winter,  in  order  to  determine  the  condition  of  the  several 
channels  where  work  has  been  in  progress. 

The  most  important  part  of  the  original  project  is  the  dredging  on  the 
bar  at  the  mouth  6f  the  river.  This  once  done  is  not  likely  to  need  mncli 
of  arttention  some  years,  because  the  material  of  which  the  bar  is  corn- 
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posed  is  hard  and  stands  well.  A  channel  excavated  through  it  has, 
tberefore,  a  good  degree  of  permanence.  The  amount  appropriated 
sbould  be  sufficient  to  push  this  far  towards  completion. 

The  repairs,  re-enforcement,  and  extension  of  the  pile  revetments  and 
beam  wall  at  GarroUton  Bar,  and  the  construction  of  a  pile-pier  or 
wing-dam  at  the  head  of  Zilwaukie  Bar,  in  accordance  with  my  recom- 
mendation of  the  last  two  years,  should  be  pushed  as  rapidly  as  prac- 
ticable. (See  page  2139  Annual  Eeport  of  the  Chief  of  Engineers  for 
1885,  and  page  1827  Annual  Report  for  1886.)  Some  progress  will  have 
been  made  by  the  expenditure  of  the  appropriation  of  August  6, 1886, 
but  the  amount  available  is  so  small  that  we  can  do  but  little  above 
Bay  City  beyond  keeping  what  we  have  got. 

The  constructions  recommended  will  tend  to  reduce  the  amount  re- 
quired for  the  annual  dredging  contemplated  in  the  original  project  at 
points  where  this  seems  to  be  necessary,  but  it  is  not  expected  that  they 
will  entirely  obviate  such  necessity.  Annual  dredging  of  greater  or 
less  extent  will  always  be  required  to  maintain  the  channel. 

Notwithstanding  the  temporary  character  of  the  benefits  derived 
from  this  annual  dredging,  it  should  be  continued,,  as  giving  relief  to  a 
commerce  of  nearly  2,000,000  tons,  having  a  value  of  $20,000,000. 

For  convenience  in  referring  to  it,  I  repeat  the  estimate  of  the  last 
two  years,  as  follows : 

Repairs  to  revetment  at  Carrollton $9,000 

Extension  of  revetment  at  Carrollton 10,000 

Dredging  at  Carrollton 18,000 

Revetment  at  Crow  Island 3,000 

Dredging  at  Crow  Island 10,800 

Continoing  dredging  opposite  and  below  Bav  City 100,000 

Dredging  at  other  places  for  immediate  relief 15,000 

Total. i 165,800 

From  the  foregoing  should  be  deducted  the  amount  appropriated  by  the  act 
of  August  5,  1886,  less  the  $5,000  applied  to  West  Channel  along  West 
Bay  City 28,750 

Remainder  to  be  appropriated 137,050 

This  amoant  would  be  applicable  as  follows: 

Above  Bay  City , $33,925 

Opposite  and  below  Bay  City 88,125 

For  general  use  on  the  whole  river 15, 000 

Total 137,050 

The  Saginaw  River  Improvement  is  located  in  the  collection  district  of  Huron, 
Mich.  The  nearest  light-house  is  at  the  mouth  of  the  river.  The  nearest  port  of 
entry  is  at  Port  Huron,  Mich. 

Money  statement 

July  1, 1886,  amount  available $47.73 

Received  from  sale  of  fuel 6.90 

Amount  appropriated  by  act  approved  August  5,  1886 33, 750. 00 

33,804.63 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 18d6 $5, 197. 49 

July  1,  1887,  outstanding  liabilities 2, 255. 02 

7,452.51 

July  1, 1887,  amount  available 26,352.12 

{Amount  ^estimated)  required  for  completion  of  existing  project 337, 250. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1889  137, 050. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  nm  and  X867. 
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TahulaUd  statement  showing  the  arrivals  and  clearances  from  Saginaw  Bher  ports  from 

1880  to  1886,  inclusive. 


Arrived. 

Cleared. 

Yean. 

Steam- 
vesselB. 

SaU- 
vessels. 

Tonnage. 

Steam, 
vessels. 

Safl- 
vessels. 

Tonnage. 

1880 

442 
627 
652 
498 
505 
424 
414 

1,66B 
1.867 
1,703 
1,515 
1,447 
1,289 
1,088 

648,907 
798,220 
785,629 
627,628 
605,227 
628;  049 
463,896 

463 
643 
668 
.      611 
534 
442 
421 

1,671 
1,832 
1,798 
1,561 
1,487 
1,296 
1.871 

671.961 

1881 

786,311 

1882 

784.824 
624,742 

1883 

1884 

619,981 
654,822 

1885... 

1886 

498,601 

Total 

3.362 

10,561 

4.463,645^ 

3,471 

11,000 

4,688^722 

Table  showing  the  principal  products  and  business  done  on  Saginaw  Biver  during  the 

of  1886. 


Products. 


Saginaw 
(apper  river). 


Bay  City,  etc. 
(lower  river). 


TotaL 


Pinelnmber , 

Hard  wood  lumber 

Shingles 

Lath 

Staves,  for  salt  barrels 

Headings  for  salt  barrels  . . . 
Lumber,  shipped  by  water.. 
Shingles,  shipped  by  water  . 

Lath,  shipped  by  water 

Logs,  brought  by  water 

Logs,  brought  by  railroads  . 
Salt  manuutctunng  firms. .. 
Salt,  barrels  of  inspected  . . . 


.feet.B.M. 

do... 

pieces. 

do... 


— ...sets. 
.feet,B.M. 

pieces. 

do  .. 

.feet,B.M. 


374, 964, 009 

6,280.000 

166,213,000 

39,665,800 

23,053,338 

1, 684, 022 

173,784,000 

42,038,000 

14, 686, 000 


52 
1,218,811 


409.956,815 

7.625,000 

61,250.000 

60,464,100 

13,182,427 

1.270,475 

417, 279, 100 

75.456,000 

18,467.000 


81 
907,884 


784,981.224 

13,  DOS.  600 

227,468,000 

100,119,400 

36,235.765 

2,964,497 

591,013.100 

117,494,000 

88.158,000 

586,440.928 

149,556^667 

83 

2,121,195 


Abstract  of  bids  for  improving  Saginaw  Biver,  Michiganf  received  and  opened  October  29, 
I8863  in  accordance  with  advertisement  dated  October  9, 1686. 


2^0. 


Names  and  addresses  of  bidders. 


Dredging 
Sasinaw 

Biver 
above  Bay 
City,  per 
cubic  yard. 


Dredging 

bar  at 

mouth  of 

Saginaw 

River,  per 

cubic  janl, 

scow 


Carkin,  Stickney  &  Cram,  East  Saginaw,  Mich  . 

Hickler  Se.  Green,  Sault  de  St.  Marie,  Mich 

Buck  A,  Hubbell,  Saeinaw  City,  Mich 

James  Booney.  Toledo,  Ohio 

L.  P.  db  J.  A.  Smith,  Cleveland,  Ohio 

George  Talbot.  BuilklcN.Y 

Stuig  &  Gillmorei  Lorain,  Ohio 


Oentt, 
•84 


CeniM. 


40 
444 

60 
60 
61 


52 

6:i 
so 

50 
61 
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AhBtract  ofhidafor  impraving  Saginaw  Biver,  Michigan,  0(0.— Gontinaed. 


Ko. 


Km 


I  and  addreasMof 
blddMS. 


Piles  and  pile  dririiig. 


i 

Pi 

N 

I 

s 


4:4 


•08 

Is 


Timber,  plaak,  and  cdgliigs. 


•If 


Oi 


Osro  J.  Qainn,  East 

Saciiiaw  Mich* 

Thoa.    B.    Cresswell, 

SflBtSacinaw.Mioht 
Book  &.  Habbell,  Sagi- 

naw  City.  Mich 

Carkin.    StiokiieT    A, 

Ciam,  East  Sagmaw, 

Mich 

Lather  S.A]leii,Cbarle. 

Toix^lfioh 

John  O.   Owen,  Baat 

Saginaw,  Mioh 


Cfmla, 

6 
H 


14 


OtnU. 
6 

6 

61 
14 


10.88 
.90 
LOO 

LOO 
LOO 


$L88 
LOe 
8.25 

2.00 
2.60 


$20. 76 


$1L50 


IL70 


26.0 


l&OO 


19l75 


118.00 


0l50 


&26 


18,128.17 


No. 


Iron  bolta,  splkea,  and  naila. 


Kaanea  and  addreaaea  of  Udders. 


i-i 


■9i 


I 

is. 
I 


1 


^ 


! 

I 


CarUn,  Sticlmey  &.  Cram,  Bast  Sajclnaw.  Hich., 
Daoharme,  Fletcher  St  Co..  Detroit.  Mich* 


Morley  Brothers.  Bast  E 
MarkPaekacd.  BoiUo.  1 


aw.  Mich. 


Oenta. 
6 

2.56 
2.75 
8.06 


Oentt. 
8 

2.  IB 
2.26 
2 


8 

2.66 
2.80 
2.76 


Oenit, 
2.75 
2.10 
2.25 
2 


0010L60 
00L60 
612.16 
e6L26 


*  Beoommended  for  aooeptanoe.  t  To  he  divided  between  the  two  Mdders. 

;  The  bid  of  Tttos.  B.  CressweU  was  reoeired  in  the  same  envelope  as  that  of  Morley  Bros. 


Abitract  ofUdsfor  furnishing  Umber,  j^lahk,  and  edgings  far  use  inrepoMng^CarroUkm 


I  beam  wall,  Saginaw  Biver,  Miehigan,  received  and  opened  Deoember  1, 
1886,  in  aecordanoe  with  advertisement  dated  November  16, 1886. 


Artioles. 


ii 

u 

02 

^11 

ii 

« 

M 

$10.25 

$20.00 

12.76 

16.00 

0.25 

12.00 

2.00 

2.00 

6^17100 

6^472140 

HiUed] 
Appi 


1,600  eorda,  per  eodi. 
total 


l,O0OfeelB.H. 

.000feetjB.H... 

.000  feet.  B.M.... 


ibr 
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Ahsiraot  of  bids  for  dredging  west  channel  of  Saginaw  Biver,  along  Weat  Bay  CUg,  Jftdk, 
received  and  opened  June  2, 1887,  in  aocordafuie  with  advertieemont  dated  May  '3, 1887. 


No. 


Nam«B  uid  addroBaps  of  bidden. 


Price  per 
oabioyard. 


Hnbbell  ic  Skeldon,  Saginaw,  Hicb 

Carldn,  SUokney  Sc  Cram,  East  Saginaw,  Hioh., 


OeniB. 

90 
371 


*  Beoommended  fbr  acceptance. 


KK9. 


IMPROVEMENT  OP  HARBOR  OP  REFUGE  AT  SAND  BEACH,  LAKE  HURON, 

MICHIGAN. 

The  present  project  for  this  harbor  was  adopted  in  1873.  It  consists 
of  a  breakwater  constmcted  of  timber  cribs  filled  with  stone,  inclosing 
an  area  which  is  to  be  deepened  by  dredging  where  necessary.  Its  ol^ 
ject  is  to  afford  a  harbor  of  refuge  to  vessels  engaged  in  the  navigation 
of  the  northern  and  northwestern  lakes  when  caught  in  heavy  weather 
near  the  dangerous  Point  aux  Barques,  the  southerly  headland  of  the 
mouth  of  Saginaw  Bay. 

Prior  to  1876  vessels  so  caught  were  compelled  to  run  a  distance  of 
60  miles  and  find  a  refuge  in  St.  Glair  Biver.  After  the  subsidence 
of  the  gale  those  upward-bound  had  to  work  their  way  back  again. 
Few  improvements  have  resulted  in  greater  benefit  to  the  lake  com- 
merce^  as  is  fully  shown  by  the  infrequency  of  disasters  in  the  vicinity 
since  it  became  available. 

No  contracts  were  in  force  at  the  beginning  of  the  fiscal  year,  and 
between  July  1,  and  August  9, 1886,  the  work  of  construction  was  sus- 
pended for  want  of  funds.  During  this  interval  detail  plans  and  bills 
of  material  were  prepared  for  continuing  repairs  to  the  main  pier. 
These  covered  repairs  to  the  cribs  and  renewing  the  break  in  the  main 
pier  reported  last  year,  as  well  as  the  repairs  of  the  superstructure 
walls  where  torn  out  by  the  storm  of  December  4  and  5, 1885,  and  where 
badly  decayed,  between  the  break  and  the  north  entrance;  the  renewal 
of  the  decking,  and  the  rebuilding  of  the  sea-wall  from  the  north  en- 
trance to  the  break  upon  a  plan  designed  to  remedy  some  of  the  defects 
developed  in  the  construction  of  the  former  sea-wall. 

Work  was  resumed  on  this  project  August  9, 1886.  Contracts  were 
made  with  Henry  Howard  &  Co.  for  timber  and  plank,  and  with  Dn- 
charme,  Fletcher  &  Go.  for  iron  work.  The  ballast  stone  required  were 
purchased  in  open  market  from  all-comers  at  a  fixed  price,  and  the  work 
was  done  by  hired  labor. 

The  contract  with  Henry  Howard  and  Go.  was  filled  and  closed  Octo- 
ber 29, 1886,  and  that  with  Ducharme,  Fletcher  &  Go.  November  23. 
The  work  under  the  project  was  completed  November  8,  and  the  work 
of  construction  closed  November  10. 

The  work  done  during  the  season  of  1886  left  the  main  pier,  for  a  dis- 
tance of  770  feet  south  of  the  north  entrance,  with  the  auperstructaro 
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walls  repaired  and  the  cribs  refilled  with  stone ;  the  decking  renewed 
and  protected  by  a  new  sea-walL  Gontinaing  south  a  distance  of  300 
feet  the  superstmctore  walls  were  rebailt  across  the  break  and  filled 
with  stone. 

For  200  feet  the  damaged  cribs  were  rebailt  from  a  level  from  4  to  7 
feet  nnder  water  to  the  water-sarface,  and  the  new  snperstrnctare 
carried  over  them. 

The  entire  length  of  300  feet  was  decked  over  on  the  inside  and  middle 
pockets,  the  outside  pockets  being  left  open  to  receive  the  sea-wall 
posts  and  braces. 

A  severe  storm  from  the  southeast  on  November  17  tore  away  some 
additional  timbers  from  the  already  damaged  south  pier.  The  work 
sustained  no  other  damage  from  the  Ml  and  winter  storms. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $75,000 
was  appropriated  for  "continuing  improvement,''  •  •  •  "of  which 
not  exceeding  $45,000  are  to  be  used  in  repairs." 

During  the  winter  plans  and  bills  of  materials  were  prepared  for  con- 
tinuing the  repairs  and  the  work  of  construction.    Contracts  dated 
March  17, 1887,  were  entered  into  with  Brooks  Joslyn  &  Oo.  for  tim- 
ber;  with  Ducharme,  Fletcher  &  Co.,  for  iron;  and  with  McNeills  & 
»  Johnson  for  ballast  stone. 

The  failure  of  the  river  and  harbor  bill  at  the  session  of  Congress 
ending  March  4, 1887,  rendered  necessary  a  modification  of  the  project 
for  the  season's  work,  to  the  extent  of  omitting  the  proposed  dredging 
in  the  harbor  and  the  construction  of  the  superstructure  on  the  south 
pier. 

The  first  boat  of  the  season  arrived  at  the  harbor  on  April  20, 1887, 
and  the  work  of  construction  was  resumed  on  the  Ist  of  May.  It  has 
continued  to  the  close  of  the  fiscal  year  without  interruption,  being  con- 
fined to  the  main  pier.  The  outside  face,  where  built  across  the  break 
of  December  4  and  5, 1885,  was  prepared  by  the  diver  and  carpenters 
for  receiving  the  wainscoting  and  plating,  which  was  then  put  in  place 
and  bolted.  The  outside  wall  of  the  superstructure  has  been  shimmed 
up  to  full  height  for  a  length  of  2,500  feet  south  of  the  break  of  1885, 
and  new  ties  added  where  needed.  A  new  sea-wall  has  been  built  from 
the  north  side  of  the  break  of  1885  southward  for  1,400  feet,  and  an  ad- 
ditional length  of  1,000  feet  built  up  but  not  finished.  The  entire  length 
has  been  filled  with  stone. 

The  contract  of  Ducharme,  Fletcher  &  Go.  for  iron  was  completed  and 
closed  May  12.    The  other  contracts  extend  into  the  fiscal  year  1887-'88. 

The  work  proposed  for  the  remainder  of  the  season,  covering  a  por- 
tion of  sea-wall,  repairs  to  the  main  pier,  and  some  protection  work  and 
repairs  to  the  south  pier,  will  exhaust  the  available  funds. 

The  next  appropriation  should  be  expended  in  completing  the  re- 
pairs to  the  main  pier,  repairing  the  deck  of  the  west  pier,  dredging 
inside  the  harbor,  and  building  a  superstructure  upon  the  unfinished 
south  pier. 

The  following  is  an  estimate  of  the  cost  of  this  project,  viz : 

Completing  the  repairs  to  the  main  pier ^....  110,000 

Repairing  the  decking  of  the  west  pier 5,000 

Dredging 15,000 

Beginning  the  constmction  of  a  permanent  snperstrnctnre  on  sontn  pier..  100, 000 

Total 130,000 

8872  ENG  87 142 
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The  original  estimate  of  the  cost  of  the  work  was ..$1,442,500 

Amount  heretofore  appropriated 1,050  000 

Difference 392,500 

To  this  should  be  added  the  expenditures  on  account  of  operating  the 
harbor,  and  for  repairs  rendered  necessary  by  extraordinary  circum- 
stances, such  as  storms,  decay  of  the  earlier  portion  of  the  work  (the  ap- 
propriations not  having  been  sufficient  to  complete  it  before  such  have 
occurred),  etc.,  none  of  which  formed  any  part  of  the  original  estimate, 
estimated  at 75,000 

Total  difference 467,500 

Estimated  amount  required  to  complete  the  original  project 100, 000 

Actual  cost  of  construction  loss  than  estimated 367, 500 

This  harbor  has  bat  little  local  importance,  but  is  of  great  value  to 
the  general  commerce  of  the  lakes.  The  extent  to  which  it  is  utilized 
by  this  commerce  is  shown  by  the  following  tables. 

One  thousand  two  hundred  and  eighty-three  vessels,  with  an  aggre- 
gate of  361,189  tons  register,  sought  refuge  in  the  harbor  during  the 
year. 

Money  statement 

July  1,  1886,  amount  available $4,283.60 

Repayment  of  disallowance 16.47 

Amount  appropriated  by  act  approved  August  5,  1886 75,000.00 

79,300.07 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $34,277.72 

July  1, 1887,  outstanding  liabilities ^ 9, 446. 75 

43,724.47 

July  1,  1887,  amount  available 35,575.60 

f  Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endingJune  30, 1889  130, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  furnishing  timber  and  plank  and  iron  plates,  bolts,  and  spikes  for 
repairing  crib-work  at  the  harbor  of  refuge  at  Sand  Beach,  Michigan,  received  atid  opened 
on  September  11,  1886,  in  accordance  with  advertisement  dated  August  27,  1886. 


No. 

Names  and  addrewea  of  bid- 
doni. 

White  pine 

timber 
and  plank, 
per  M  feet, 
B.  M. 

White  oak 
timber, 

per  M  feet, 
B.  M. 

Iron 
plates 

per 
poand. 

Blitnt 

bolts 

per 

poand. 

Pointed 

bolts 

per 

poand. 

Bost 
spikes 

per 
pound. 

•1 

Henry  Howard  &  Co.,    Port 

FTiimn    \firh 

$18.00 
19.00 
22.50 

$30.00 
30.00 
40.00 

Cents, 

Oentt. 

Cents. 

Cents, 

2 

Brooks  &  Joslyn,  Port  Huron, 
Mich 

3 

Carkin,    Stickney    &   Cram, 

TCiLat.  Sfl crinAW    M inh 

5 
2.85 

5 
2.20 

5 
2.45 

6 

*1 

Ducharme,   Fletcher   &   Co., 
Detroit  Mich 

2.00 

*Becommended  for  acceptance. 
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Ahsiract  of  hidn  for  furnishing  hardware  a»d  ship  chandUtnj  for  in:)r)vinj  hirhor  of 
refage,  Lake  Haron^  Michigan,  received  and  a^ened  on  September  17,  183 J,  in  accordance 
with  advertisement  dated  September  7,  18rft5. 


No. 


Names  and  addreaaeB  of  bidden  • 


T.  B.  Rayl  &  Co  ,  Detroit.  Mich 

Jas.  L.  Finiier,  Detroit.  Micli 

J.  Jenks  &  Co.,  Sand  Boacli.  Mich  .. 
George  W.  Edwaids,  Detroit,  Mich  . 


Ilaidvrare. 


$34.42 
3«.72 
89.73 


Ship 
chandlery. 


$;:3.2S 


*  Recommended  for  acceptance. 

Abstract  of  bid^  for  famiahing  timber  and  plank  and  iron  bolts  and  spikes  and  stone  for 
crib-work  at  the  iMrbor  of  refuge  at  Sand  Beach,  Michigan,  received  and  opened  March 
10,  1887,  ill  accordance  with  advertisement  dated  Febritary  8,  l8o7. 


No. 


No. 


Names  and  addresses  of  bidders. 


,  White  pine 
[  timber  and 
^lank  (013.150 
feet,  B.  M.), 
per  M  feet, 
I        B.M. 


Brooks,  Joslyn  &  Co.,  Port  Huron,  Mich 

Henry  Howard  &,  Co.,  Port  Huron,  Mich 

Carkin,  Stickney  &  Cram,  East  Saginaw,  Mich 


$21.50 
22. 00 
23.50 


White  oak 
pUnk  (28  400 
feet,  B.  M.), 

per  M  feet, 
B.M. 


$30.00 
30.00 
21.00 


Names  and  addresses  of  bidders. 


Ducharme,  Fletcher  &;Co.,  Detroit,  Mich 

Mark  Packard.  Buffalo,  N.Y 

Caikiu,  Slickney  &,  Cram,  East  Saginaw,  Mich. . 


Blunt  bolts 

(41,865 
pounds), 
per  pound. 


Pointeil    'Boat  spikes 
bolts  (23,032      (18,035 

pounds).       pounds), 
per  pound,   per  pound. 


Cents.      I 

2.54 

2.90  j 
3.75 


Cents.      \ 

2.75 

2.09 
3.75 


I 


Cent9. 
*2.87 
t2.96 

2  99 

H 


Ladder 
irons  (976 

pounds) , 
per  pound. 


C0nts. 
2.80 
2.50 


No. 


Names  and  addroftsos  of  bidders. 


I       Stone. 
(1,500  cords), 
,     per  cord. 


Approximate 
total. 


Brooks,  Joslyn  &  Co.,  Port  Huron,  Mich '. 

Henry  Howard  &  CJo.,  Port  Huron,  Mich ' 

Carkin,  Stickney  &  Cram,  East  Saginaw.  Mich 

Ducharme,  Fletcher  &  Co.,  Detroit,  Mich 

Mark  Packard,  Buffalo,  N.Y , 

Carkin,  Stickney  &  Cram,  East  Saginaw,  Mich...: 

MoNellis  &  Johnson,  PortHope,  Mich $4.80 

Qeorge  W.  Jenks,  SandBeach,  Mich !  5.97 

Carkin,  Stickney  &  Cram,  East  Saginaw,  Mich '  10.00 


:$14, 670. 72 
15, 000. 80 
15,710.42 
t2, 199. 38 

2,441.28 
$.3,090.47 
t7.200.00 

8, 955. 00 
15, 000. 00 


*  For  k  inch. 

t  For  I  inch. 

I  Recommended  for  acceptance. 

}  No  separate  price  for  ladder  irons,  included  and  figured  at  the  rate  of  pointed  bolts. 


Abstract  of  bids  for  famishing  supplies  for  improving  harbor  of  refuge.  Lake  Huron^ 
Michigan,  received  and  opened  March  15,  1887,  in  accordance  with  advertisement  dated 
February  23,  1887. 


No. 

Names  and  addresses  of  bidders. 

Supplies. 

Amount 

*1 

J.  Jenks  &  Co.,  Sand  Beach,  Mich 

Hodeson  &  Howard,  Detroit,  Mich 

Hardware 

$162.65 

fl 

do 

179.96 

3 

T  R  Ravi  &.  Co    D«trt>it   Mich 

do    

181.07 

*\ 

H.  D.  Edwards  &  Co.,  Detroit.  Mich 

The  J.  P.  Donaldson  Co..  Detroit.  Mich  . . . 

Shin  chandlerv r 

278.70 

to 

do 

313.79 

*1 

George  W.  Jenks,  Sand  Beach,  Mich 

Lump  coal •  .... 

375.00 

*  Recommended  for  acceptance. 


t  Bids  not  signed. 
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No.  1.— Record  of  vessels  taking  refuge  in  the  harhor  of  refuge,  Lake  Huron,  Miokiganf 
from  June  30,  1886,  to  June  30,  ltf«7. 


Direotion  of  the  wind 

1B86. 

1887. 

ToUL 

M  time  of  entering. 

July. 

Aujc. 

Sept 

Oct 

Nov. 

Deo. 

April. 

May. 

Junei 

North: 

Steam 

6 
10 
8 

2 
1 
4 

1 
5 

1 

6 
8 

11 

7 
10 

23 

8 

83 

4 
4 
8 

1 
1 

2 

7 

4 

44 

6 
36 

20 
16 
28 

10 
13 

4 

1 

1 

84 
27 
18 

10 

8 

20 

29 
6 
12 

16 
5 
17 

12 
20 
8 

9 

S 

6 
9 
2 

1 

4 

1 
1 

20 
11 

83 
19 
23 

61 
18 
47 

4 

6 

4 

8 
8 
2 

2 
1 

4 

8 

::::: 

5 
2 

4 

6 
12 
2 

1 

5 
5 

8 

1 

1 
4 

51 

Sail 

53 

Tow 

44 

Northwest: 

Stf«m  r.r 

150 
130 

Sail 

43 

Xow 

1 

97 

7 
2 
4 

2 

6 

1 
4 

1 

269 

West: 

Stmm 

88 

Sail 

56 

Xow 

80 

5 

11 
3 

6 
5 

224 

Southwest  1 

Bt«am 

103 

Sail 

76 

Tow .............. 

57 

South: 

Steam 

8 
2 
2 

4 

2 
6 

1 

10 
14 
8 

1 

238 
20 

Sail 

21 

Tow 

13 

Steam 

4 
2 

1 

8 
22 

15 
17 
12 

1 

54 
88 

Sail 

94 

Tow 

8 

41 

Eaet: 

Steam 

224 
4 

Ball 

1 

1 

3 

Tow 

4 

6 
15 
8 

26 
42 

18 

0 
5 
3 

53 

4 
6 
5 

115 
76 
95 

11 

2 

15 

100 
58 
75 

6 
8 

7 
5 
2 

88 
87 
14 

11 

Northeast: 

Steam 

46 

SaU 

36 

Tow 

3 

143 
67 
95 

33 

Monthly  total: 

StiH^m 

9 
2 

4 

17 
6 
9 

26 

48 

6 

115 
S34 

Sail 

380 

Tow 

869 

Total 

89 

158 

286 

283 

805 

15 

81 

80 

88 

1,283 
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No.  2.'-ClaanJM  table  of  tonnagey  by  months^  entering  the  harbor  of  refuge,  Sand  Beach, 
Lake  Huron,  for  shelter  from  June  30, 1886,  to  June  30, 1887. 


Montlu. 

Steamer. 

Sail. 

Tow. 

Total. 

1886. 
July 

No. 
26 
60 
115 
100 
148 
9 

17 
26 
38 

Tons. 

6,970 
16.458 
32.870 
43,831 
67.915 

4,990 

5,443 
8,164 
10,956 

No. 

42 

•   45 

76 
58 
67 
2 

6 

48 
87 

Tons. 
3,457 
2,817 
6,878 
.5,285 
9,077 
90 

946 
3,086 
1.724 

No. 
18 
63 
95 
76 
95 
4 

9 
6 
14 

Tons. 

6,491 
14,585 
33.531 
28,721 
84,868 

2.368 

8,910 
2,600 
6,2o0 

No, 
86 
158 
286 
233 
805 
15 

31 
^0 
89 

Tons. 
15,918 

Anffiift  n-.-r ,...,,,--,-- 

82,860 

September 

73,279 

October 

77,887 

l^Tovflinber .     ............,........>•> 

111.860 

X^ecember - 

7,457 

1887. 
April 

10.299 

May 

13,750 

JQD^    .r»-T.T--r   --r .»»-» - 

17.930 

Total 

534 

195.806 

380 

33,360 

369 

132,224 

1,283 

861.190 

No.  3.— Tofinape  ofvesieU  taking  shelter  in  the  harbor  of  refuge,  Sand  Beach,  Lake  Huron, 


Calendar  year. 

Tonnage. 

Total 
tonnage. 

Total 

number  of 

veasela. 

Average 

Steam. 

SaU. 

Towed. 

tonnage. 

1877 

63,966 
104.025 
133.080 
168, 720 
144,645 
146, 132 
177, 122 
156,518 
196,364 
196,335 

27.699 
39,699 
45,730 
65.630 
55,060 
26.604 
32,713 
34,724 
29,426 
33,790 

60.954 
99,282 
100,096 
147,260 
127,855 
114,067 
114,091 
122,080 
151,607 
140,862 

142,619 
243,006 
278,926 
361,592 
328,460 
286,703 
323,926 
314,222 
377.397 
870,987 

493 
781 
921 
1,317 
1,176 
1,022 
1.139 
1,142 
1.158 
1,304 

289 

1878 

311 

1879 

803 

1880 

275 

18H1 

279 

1882 

280 

]883 

284 

1884. 

275 

1886 

826 

1886 

284 

Total 

1.476,889 

381,885 

1,169,054 

3,027,838 

10,453 

290 

K  K  10. 

STEAM  LAUNCH  OR  TUG  FOR  HARBOR  OF  REFUGE  AT  SAND  BEACH, 
.      LAKE  HURON,  MICHIGAN. 

The  steam-lannch  reported  in  the  last  annual  report  as  constmeting 
by  Mr.  David  Bell,  of  BnflEalOy  N.  Y.,  under  contract  dated  April  6, 
1886,  was  completed  and  delivered  at  Sand  Beach  as  required.  The 
boat  has  been  in  satisfactory  use  since  delivery. 

The  amount  of  the  appropriation  was  $10,000.  The  entire  expendi- 
ture was  $5,901.14.  Hence  the  sum  of  $4,098.86  remains  in  the 
Treasury  unexpended. 

Money  statement. 

July  1, 1886,  amonnt  available $9,661.06 

July  1, 1887,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 5,562.20 

July  1, 1887,  amount  available 4,098.86 


Digitized  by 


Google 


2262   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  IL  S.  ARMY. 


K  K  II. 

IMPROVEMENT     OF     ICE-HARBOR     OF     REFUGE     AT     BELLE     RIVER, 

MICHIGAN. 

The  project  for  tbis  improvement  was  adopted  in  1880,  the  object 
being  to  obtain  a  channel  50  feet  wide.  13  feet  deep  to  the  first  bridge, 
12  feet  thence  to  the  second  bridge,  and  affording  a  safe  harbor  against 
running  ice. 

The  work  was  completed  in  1885,  according  to  the  project,  and  gives 
satisfaction. 

ITothing  further  is  required  at  this  time,  and  therefore  no  estimate  is 
submitted. 

Belle  River  is  in  the  collectiou  district  of  Haron,  Mich.  The  nearest  light-honse 
is  at  St.  Clair  Flats  Canal. 

Money  statement. 

July  1, 1886.  amount  available $47.10 

July  1,  1887,  amount  available 47.10 


K  K  12. 

IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

This  canal  was  projected  in  1866  with  a  view  to  obtaining  a  straight 
channel  13  feet  deep  and  300  feet  wide  across  St.  Glair  Flats,  the  chan- 
nel being  bounded  on  each  side  by  a  dike  7,221  feet  long,  or  an  aggre- 
gate of  14,442  feet. 

These  dikes  consist  of  timber  cribs  resting  upon  piles  driven  into  the 
original  bottom  of  the  shoal,  the  crib  pockets  being  filled  with  mate- 
rial dredged  from  the  channel. 

To  maintain  a  channel-bank  a  single  row  of  sheet-piling  was  driven 
along  the  channel-face  of  the  cribs  previous  to  dredging. 

The  lake  sides  of  the  dikes  were  protected  from  wave  cotion  by 
shorter  sheet-piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet 
in  all,  being  thus  limited  by  the  fact  that  the  sheet-piling  intended 
for  a  depth  of  13  feet  have  not  sufficient  penetration  to  admit  of  dredg- 
ing to  16  feet  lor  the  full  width  of  300  feet. 

The  single  row  of  sheet-piling  is  also  insufficient  to  prevent  the  leak- 
age of  the  dike  material  through  it  into  the  channel,  and  it  is  necessary 
to  re-enforce  it  with  a  double  row,  giving  them,  however,  sufficient  pene- 
tration to  admit  of  subsequent  dredging  to  a  depth  of  20  feet 

The  entire  timber  structure  is  much  decayed,  and  should  be  renewed 
as  soon  as  possible.  Its  condition  has  been  duly  reported  in  the  Annual 
liepdrts  for  the  last  four  or  five  years,  and  there  is  now  nothing  to  add 
except  that  the  condition  becomes  worse-s^ith  each  succeeding  year.  It 
has  now  been  in  place  for  an  average  of  about  nineteen  years. 

By  the  river  and  harbor  act  of  August  5, 1886,  t^e  sum  of  $18,750 
was  appropriated  for  continuing  the  improvement. 

Under  date  of  November  15, 1886,  a  general  project  was  submitted 
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for  improving  the  canal  and  a  special  project  for  the  application  of  this 
appropriation. 

Tlie  general  project  contemplates  driving  a  double  row  of  sheet-piling 
to  a  depth  of  2G  feet  along  the  channel-face  of  each  dike^  dredging  the 
area  between  them  to  a  depth  of  20  feet,  continuing  the  channel  above 
and  below  the  canal  to  the  same  depth  in  river  and  lake,  and  rebuild^ 
ing  the  wooden*  superstructure. 

The  special  project  aims  at  completing  as  much  of  the  sheet-piling 
as  the  available  funds  will  permit 

These  projects  were  based  upon  data  contained  in  the  Annual  Beport 
o€  1885.  in  which  the  cost  was  estimated  at  $153,289.  I  am  inclined  to 
think  tnat  this  estimate,  sufficient  at  the  time,  is  now  too  small,  for  the 
reason  that  the  price  of  timber  and  lumber,  as  well  as  of  labor,  is  in- 
creasing so  rapidly  that  estimates  made  three  or  four  years  ago  must 
be  materially  increased,  and  for  the  additional  reason  that  the  sheet- 
piling  now  used  is  one-third  thicker  than  that  originally  proposed. 
Hence  I  do  not  think  it  safe  to  estimate  the  cost  of  building  the  new 
revetment  and  renewing  the  old  superstructure  at  less  than  $200,000, 
and  if  any  considerable  delay  occurs  the  estimate  will  have  to  be  further 
increased.  In  my  opinion  the  foregohig  estimate  will  not  hold  good 
for  more  than  two  years.  It  is  exclusive  of  the  cost  of  deepening  the 
channel  by  dredging. 

The  foregoing  projects  having  been  duly  approved,  proposals  were 
invited  by  public  advertisement  for  so  much  of  the  sheet-piling  as  the 
available  funds  would  pay  for.  They  were  opened  December  30, 1886, 
and  the  contract  awarded  to  Augustus  J.  Dupius,  the  work  to  begin  oii 
or  before  June  1, 1887,  and  to  be  completed  on  or  before  December  1, 
1887.    Contract  dated  January  7, 1887. 

The  contractor  promptly  began  operations  at  the  lower  end  of  the 
eastern  dike,  when  it  was  discovered  that  this  end  of  the  dike  had  sunk 
about  10  inches,  and  it  was  deemed  necessary  to  place  a  new  waling 
piece  on  the  channel-face  of  the  old  sheet-piling  to  level  it  up  and  give 
a  proper  support  to  the  new  work.  It  was  then  too  late  to  advertise 
for  proposals  therefor,  and  as  Mr.  Dupius  offered  to  do  the  work  at  a 
very  reasonable  price  (36  cents  per  running  foot  for  the  completed  work) 
he  was  instructed  to  do  it. 

The  work  is  now  in  fuU  progress,  but  at  the  end  of  the  fiscal  year 
none  had  been  finished  to  such  degree  as  to  entitle  the  contractor  to 
any  payment  under  the  articles  of  agreement,  which  provide  that  pay- 
ment shall  only  be  made  for  completed  work. 

The  great  importance  of  this  improvement  is  so  well  known,  its  use 
is  so  advantageous  to  a  commerce  hailing  from  every  lake-port,  both 
in  the  United  States  and  Canada,  amounting  to  nearly  20,000,000  tons, 
and  nearly,  if  not  quite,  equal  to  our  entire  foreign  commerce  by  salt- 
water, that  no  additional  representation  seems  to  be  necess?ary  to  se- 
cure fevorable  consideration. 

The  necessity  for  the  work  is  immediate  and  urgent.  I  therefore 
recommend  that  the  sum  of  $100,000  be  made  available  for  the  fiscal 
year  ending  June  30, 1889. 

Estimated  cost  of  present  project,  exclasl  ve  of  dredging |200, 000 

Amoant  appropriated  by  act  of  Angnst  5,  1886 18,750 

Estimated  amount  yet  to  be  appropriated 181,250 

St.  Clair  Flats  Canal  is  in  the  collection  district  of  Detroit,  Micb.,  wbiob  is  the 
nearest  port  of  entry.    Two  light-houses  stand  upon  its  banks. 
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Money  statement. 


by  ftct  aporoYed  AaguBt  5, 1886 $18,750.00 

'  dnrinK  fiscal  year,  exolnsive  of  liabilities 

196.06 


Amonnta]^ 

Jaly  1,  1887y  amount  expended  during  fiscal  year,  exolnsive  of  liabilities 
outstanding  Jnly  1, 1886 


July  1, 1887,  amount  ayailable 18,553,94 

Amount  (estimated)  required  for  completion  of  existing  project  .1 181, 250. 00 

Amountr  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

•   1889 .• 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AbBiract  of  hide  for  revetment  conetrucHan  at  St.  Clair  Skip-Canal^  Michigan,  received  and 
opened  on  December  30, 1886,  in  accordance  with  advertisement  dated  November^,  1886. 


Ko. 


Kamea  and  addreaaee  of  bidders. 


Angastaa  J.  1>apia8,  Detroit,  Mich 

Candler  Brothers,  Detroit,  Mioh 

Schwan  &  Bemer,  Green  Bay,  Wis 

Stanfc  A  GiUmore,  Lorain,  Ohio 

Lntber  E.  Allen,  Cbarlevoix.Hich '. , 

R.  J.  Gram.  Detroit,  Mich 

Henry  M.  Yonmans,  Bast  Saeinaw,  Mich 

Hnbbell  &  Skeldon,  Dein^Oiioh 

*  Beoommended  for  accoptance. 


Price  per 

ronniDg 

foot. 


I&87 
7.85 
8.12 
9.85 
9.86 
10.00 
12.00 
14.50 


KK13. 

OPERATING  AND  CARE  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

The  sam  of  $319.63  was  expended  during  the  fiscal  year  in  the  minor 
repairs  involved  in  operating  and  care  of  the  canal.  This  was  due,  as 
has  been  the  case  in  the  past  two  years,  to  the  fact  that  the  stage  of 
water  was  snch  that  but  few  vessels  grounded  in  the  canal,  and  slight 
damage  was  done  to  the  dikes.  Cavities  in  the  dikes  were  filled  with 
cedar  bark,  and  the  willows  growing  on  the  dikes  were  trimmed  as 
usual,  and  the  cuttings,  tied  in  bundles,  also  deposited  in  cavities. 

The  canal  has  been  in  charge  of  a  custodian,  who  also  acts  as  an 
inspector  when  any  work  is  being  done  in  connection  with  the  canal. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30^  1888,  is  as  follows: 

Salary  of  castodian $1,500 

Cnrrent  repairs  which  can  neither  be  foreseen  nor  estimated  for  in  detail,  to 
include  a  fair  proportion  of  the  expenses  of  the  superintending  engineer 
at  Detroit ..      3,500 

5,000 

all  of  which  is  provided  for  by  indefinite  appropriation  (section  4  of  the 
river  and  harbor  act  of  July  5, 1884). 

Money  statement 

July  1, 1886,  amount  avaUable $5,000.00 

July  1,  1887,  amount  expended  during  fiscal  year 1,819.53 

Amount  available  by  allotment  for  fiscal  year  ending  June  30, 1888 5, 000. 00 
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Itemized  statement  of  expetidUures  incurred  on  account  of  appropriation  for  operating 
and  care  of  canaU  and  other  works  of  navigation,  as  applied  to  operating  and  care  of 
St,  Clair  Flats  Canal,  Miokiganf  for  the  fiscal  year  ending  June  30,  1887. 


Pate. 


1886. 
Jnly    8 

31 


31 
Aug.  31 


Sept.  30 


Oct   31 

31 
Nov.  30 


Dec  31 


1887. 
Jan.  31 

Feb.  28 

1 

Mar.  31 

1 

Apr.  25 
30 

.  1 
2 

May  4 
10 

1 
2 

17 
26 

3 

4 

31 

Jane  18 
30 


6  o 


Object  of  expenditn 


Jtdy. 

N.  Eiflenlord,  seoretarr  and  treasurer  The  Detroit  Free  Press  Company, 

advertisinK  propossils  for  cedar  bark 

W.  H.  Mott,  servioes  as  custodian,  July,  1886 ^ 

Augiut 

Hubert  Brossard,  80  cords  cedar  bark,  at  $1.60 

W.  H.  Mott,  serrioes  as  custodian,  August,  1886 

September. 

W.H.Mott,  servloes  as  custodian,  September,  1888 

Novemiber. 

W.H.Hott,  services  as  custodian,  October,  1886 

Pay-roll,  October,  1886,  2  laboren,  3|days,  at$2 

W.H.Mott,  services  as  custodian,  Kovember,  1886 

December. 

W.  H.  Mott,  services  as  custodian,  December,  1886 

January. 

W.H.Mott,  services  as  custodian,  January,  1887. '. 

February. 

W.H.Mott,  services  OS  custodian,  February,  1887 

March. 

W.H.Mott,  services  as  custodian,  March,  1887 

April. 

H.  D.  Edwards  &  Co.,  25  pounds  lath  yam,  at  10  cents 

W.  H.  Mott,  services  as  custodian,  mouth  April,  1887 

May. 

Pay-roll,  April,  6  laborers,  80  days,  at  $2 

H.  D.  Edwards  A,  Co.,20  pounds  lath  yam  delivered  at  St  <:iair  Flats  Canal, 

at  111  cents ■ 

Pay-roll.  May,  0  laborers,  47  days,  at  $2 

H-t).  Edwards  &  Co.: 

1  pair  ash  oars,  16  feet,  at  7  cents.: 

Ipair  rowlocks : 

W.H.Mott,  services  as  custodian.  May,  1887 

June. 

C.  J.  Dowswell  A.  Co.: 

Pine  lumber  delivered  at  St  Clair  Flats  Canal,  661  feet,  B.  M 

Kails,  16  pounds  

W.  H.  Mott,  services  as  custodian,  Juno,  1887 


Amount. 


$5.28 
125.00 


135. 20 
125.00 


123. 00 


125. 00 

7.00 

125.00 


125.00 


125.00 


125.00 


125l00 


2.60 
125.00 


60.00 

2.25 
04.00 

1.12 

50 

125.00 


11.20 

48 

125.00 


1,819.53 


K  K  14. 

IMPROVEMENT  OF  CLINTON  RIVER,  MICHIGAN. 

In  1870  the  channel  over  the  bar  at  the  entrance  to  this  river  afforded 
a  depth  of  only  3^  feet,  whilst  the  depth  in  the  river  some  distance 
above  the  bar  was  10  feet. 

The  present  project  for  improvement  was  adopted  in  1870  and  mod- 
ified in  1880.    It  aims  to  obtain  an  entrance  channel  of  8  feet 
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K  K  15. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN. 

Originally  the  channel  at  Lime  Kiln  Crossing,  Detroit  River,  could 
not  be  depended  upon  for  more  than  13  feet  of  water,  the  ordinary  depths 
being  much  affected  by  the  direction  and  force  of  the  wind. 

As  originally  projected  in  1874,  the  improvement  at  this  point  was  to 
consist  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
a  straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified,  to  the  end  that  the  width  of  the  chan- 
nel should  be  increased  to  400  feet,  by  removing  an  additional  100  feet 
from  the  western  (American)  side. 


2266  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

In  a  report  submitted  January  23, 1885,  a  further  modification  of  the 
project  was  proposed.  This  involved  straightening  the  channel  of  the 
river  at  Shoemaker's  Bend  and  minor  improvements  elsewhere.  The 
full  report  is  printed  at  page  2190  et  scq.  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  to  which  I  respectfully  refer  for  details. 

To  straighten  the  channel  at  Shoemaker's  Bend  involves  the  necessity 
of  dredging  across  a  point  of  land,  and  title  to  the  requisite  right  of  way 
must  be  obtained. 

The  city  of  Mount  Clemens,  with  this  in  view,  has  purchased  the 
whole  of  the  land  included  in  the  bend,  and  is  willing  to  give  title  to 
the  right  of  way  for  a  nominal  sum.  I  respectfully  recommend  that  the 
requisite  authority  of  Congress  for  the  purchase  be  granted,  the  pur- 
chase-money, in  amount  not  exceeding  $100,  to  be  paid  from  the  appro- 
priation applicable  to  the  improvement 

By  act  of  August  5, 1836,  the  sum  of  $6,000  was  appropriated  for  this  I 
improvement,  but  none  of  it  has  yet  been  expended  for  the  reason  that  I 
the  amount  is  too  small  to  accomplish  anything  at  the  mouth  of  the  ^ 
river,  and  the  work  at  Shoemaker's  Bend  must  await  the  authority  of 
law  to  purchase  right  of  way. 

The  estimate  of  cost  of  the  proposed  improvement  is  $32,926,  of  which 
the  sum  of  $6,000  has  been  appropriated  by  act  of  August  5, 1886.  If  the 
work  is  to  go  on  I  earnestly  recommend  that  the  entire  balance  ($26,926) 
be  appropriated  in  one  sum. 

The  latest  available  statistics  of  the  commerce  of  Clinton  River  are 
those  for  1884.  They  show  for  that  year  141  entrances  and  141  clear- 
ances, with  a  total  tonnage  of  14,526  tons. 

The  work  is  situated  in  the  collection  district  of  Detroit,  Mich.,  which  is  the  near- 
est port  of  entry.    The  nearest  light-honse  is  the  beacon  at  St.  Clair  Flats. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1 686 $6, 000.  OO 

July  1,  lbd7,  amount  available 6,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 26, 926. 00 
Amount  thatcan  be  profitably  expended  in  iiscalyear  ending  June  30, 1839    26, 926. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1W66  and  1867. 
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Operatious  progressed  day  and  uigUt  during  the  fiscal  year  whenever 
the  season  would  permit.    Two  contracts  have  been  in  force — 
■J        First  With  Carkin,  Stickney  &  Cram,  dated  August  29, 1884.    This 
was  closed  November  30, 1886,  by  the  exhaustion  of  the  funds  applicable 
thereto. 

The  followin'g  is  a  statement  of  the  amount  of  work  done  under  this 
contract: 

Area  drilled  and  blasted  and  completed square  feet . .    369, 233 

Solid  rock  removed cabio  yards..      'SS^tiG^ 

Loose  rock  removed do 116 

These  figures  illustrate  the  economy  of  doing  such  work  under  large 
appropriations  (in  this  case  $200,000),  as  the  prices  were  surely  20  per 
cent  lower  than  they  had  before  been  under  smaller  appropriations. 

Second.  With  Dunbar  &  Sullivan,  dated  October  15, 1886. 

Under  this  contract  drilling  and  blasting  commenced  October  18  and 
continued  until  December  3, 1886,  when  work  was  stopped  by  the  for- 
mation of  ice  in  the  river. 

Operations  were  resumed  March  0,  1887,  and  by  May  23  the  drilling 
and  redrilling  had  been  completed  over  as  great  an  area  as  the  funds 
available  would  suffice  to  pay  for.  By  June  27  the  dredging  had  been 
completed,  and  it  is  expected  that  by  the  1st  September,  1887,  the 
^^ cleaning  up"  will  be  finished  and  the  contract  closed. 

The  following  is  the  amount  of  work  done  under  this  contract,  viz : 

AreadriUed,  blasted,  and  comjileted square  feet..    50,500 

Solid  rock  removed cubic  yanls..      4,798 

Loose  rock  removed do....  109 

The  total  amount  of  work  done  during  the  fiscal  year  under  both  con- 
tracts was — 

Area  drilled,  blasted,  and  completed square  feet . .     154,  OGl 

Solid  rock  removed cubic  yards..      14,554 

Loose  rock  removed do 144 

And  the  total  amount  of  work  done  on  the  improvement  to  June  30, 
1887,  was— 

Area  drilled,  blasted,  and  completed squarefeet..  883,853 

Solid  rock  removed : 

Under  scow  measnrement cubic  yards..  2,632 

Under  bank  measurement '. do....  77,321 

Loose  rock  removed do 1,042 

Under  the  existing  contract  it  is  estimated  that  1,085  cubic  yards  of 
rock  will  be  removed  between  the  end  of  the  fiscal  year  and  the  closing 
of  the  contract,  about  September  1, 1887. 

In  addition  to  the  solid  rock  removed  from  within  the  area  reported 
above,  90  cubic  yards  were  removed  from  a  very  dangerous  shoal  about 
500  yards  below. 

In  order  to  complete  this  important  improvement  upon  the  present, 
project,  a  further  quantity  of  solid  rock  must  be  removed,  estimated  at 
14.405  cubic  yards. 

Herewith  is  transmitted  a  tracing  showing  the  original  condition  of 
the  obstruction  and  the  extent  of  the  improvement. 

It  is  to  be  understood  that  there  is  now  a  clear  channel  300  feet  wide 
and  20  feet  deep  through  the  obstruction ;  that  an  additional  width  of 
50  feet  is  far  advanced  towards  completion,  and  that  the  removal  of 
14,405  cubic  yards  (estimated)  will  complete  it  to  a  width  of  400  feet. 
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The  origiual  CHtimaie  of  the  probable  cost  of  the  work  was |1,  IG6, 500 

Estimated  addition,  oq  acconat  of  the-modificatioa  of  1883 40, 000 

Estimated  cost  of  the  additional  width  of  100  feet  (project  of  1886) 168, 000 

Total  estimate  for  present  project 1,374,500 

Amount  heretofore  appropriated,  which  has  completed  the  project  as  mod- 
ified in  1883,  and,  in  addition,  nearly  50  feet  of  the  project  of  1886 572, 500 

Estimated  cost  of  ^removing  the  remainder  required  to  complete  the  pres- 
ent project  130,500 

Actual  cost  of  present  project 703,000 

Actual  cost  of  present  project  (400-foot  channel)  less  than  the  estimate. . .        671, 5O0 

It  will  be  seen  from  the  foregoing  that  the  actnal  cost  of  the  wider 
and  much  better  channel  will  be  $466,500  less  than  the  orginal  estimate 
for  the  narrower  curved  channel  proposed  in  1874,  and  for  which  the 
first  appropriations  were  made. 

This  fact  encourages  me  to  recommend,  in  the  strongest  terms  I  may 
properly  use,  the  appropriation  in  one  sum  of  the  $130,500  required  to 
complete  the  improvement.  With  such  energetic  and  intelligent  con- 
tractors as  we  have  b.een  so  fortunate  as  to  get  on  this  work  in  the  last 
few  years  the  whole  can  be  done  in  one  year. 

The  prospective  advantages  to  commerce  from  the  completion  of  the 
improvement,  and  which  are  in  great  degree  realized  by  what  has  already 
been  done,  become  apparent  from  the  fact  that  for  many  years  prior  to 
last  season  the  loss  to  vessels  from  detention  and  damage  by  striking 
averaged  $100^000  per  year,  and  deep-draught  vessels  were  compelled 
to  move  with  lighter  loads  than  they  could  otherwise  have  carried. 

The  improvement  benefits  no  local  interest.  It  is  truly  national  in 
its  character.  Kot  a  grain  of  wheat  brought  from  Minnesota  or  Dakota 
to  New  York  or  a  pound  of  iron  ore  to  Ohio  or  Pennsylvania  but  shares 
its  advantages. 

This  work  is  located  in  the  collection  district  of  Detroit,  Mich. 

The  nearest  port  of  entry  is  Detroit. 

The  nearest  light-honse  is  Mammy  Judy,  ahoat  5  miles  distant. 

Money  statement 

Jnly  1, 1886,  amount  available $59,345.30 

Beceiyedfrom  sale  of  fael t^.63 

Repayment  of  disallowance 2.00 

22.63 

Amoant  appropriated  by  act  approved  Angnst  5,  1886 37, 500. 00 

96,867.93 
Jnly  1, 1887,  amoant  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 81.574. 16 

Jnly  1,  1887,  outstanding  liabilities 6,302.50 

87,876.66 

Jnly  1, 1887,  amount  available 8,991.27 

{Amount  (estimated)  required  for  completion  of  existing  project 130, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  130, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 


WATEBLEYEL  OBSEBYATIONS. 

Herewith  is  transmitted  a  tracing  upon  which  is  indicated  the  monthly 
curve  of  highest  water,  that  of  lowest  water,  and  that  of  the  mean  stage, 
during  such  time  as  operations  were  in  progress. 
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Abstract  of  bids  for  removing  solid  rock  and  bowlders  from  the  channel  of  Detroit  River  at 
Lime  Kiln  Crossing,  received  and  opened  on  October  7,  1886^  in  accordance  with  adver- 
tisement dated  September  7,  1886. 


No. 


Names  and  addresses  of  bidders. 


Solid  rock 
per  cable 

>ard 
in  place. 


Loose  rock 
per  cubic 

yard 
in  8COW. 


Dunbar  A.  Sullivan,  Buffalo,  N.  T 

Carkln,  Stickney  &  Cram,  East  Saginaw,  Mich 
Hickler  &  Green,  Saolt  Ste.  Marie,  Mich 


18.00 
6  40 
6.55 


$1.00 
2.50 
1.00 


*  Becommended  for  acceptance. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relating  to  the  commer<$e  of  the  United  States  passing  the 
location  of  this  work  are  sabmittc^  as  of  value  in  measuring  the  value  of  the  improve- 
ment. The  Canadian  commerce  woald  considerably  increase  the  figures  given  below, 
but  is  not  included  because  the  requisite  data  are  not  at  hand. 

Number  and  tonnage  of  United  States  vessels  which  passed  through  Detroit  River  by  seasons, 

beginning  with  that  of  1880. 


Season. 

Number  of 
vessels. 

Tonnage. 

Season. 

Number  of 
vessels. 

Tonnage. 

Ift80 

40,621 
35^888 
35.19d 
40,386 

20,235,249 
17,572,240 
17,872,182 
17,695,174 

1884 

38,742 
34*921 
88.261 

18.045,949 
16, 777, 828 
18,968,065 

1881 

1885 

1882 

1886 

1883 

Table  showing  the  length  of  time  navigation  was  open  during  euoh  season,  beginning  with 

thai  of  1880. 


Year. 


From— 

To- 

Days. 

Apr.  3 
May  4 
Apr.  5 
Apr.  18 

Nov.21 
Deo.  17 
Deo.   7 
Nov.  18 

221 
226 
215 
213 

Tear. 


Prom- 


To- 


Days. 


1881 
1882 
1883 


188& 
1885 
1880 
1887 


Apr.  12 
Apr.  14 
Apr.  3 
Mar.  23 


Doc.  16 
Dec.  5 
Deo.  3 


247 
235 
245  ' 


For  comparison  the  following  statement  is  given  of  the  number  of  loaded  cars  that 
passed  Detroit  River  by  the  Great  Western  and  Canada  Southern  Railways : 


Loaded  cars. 

At  an  arer- 

Year. 

East 
bound. 

West 
bound. 

Total. 

oge  of  12  tons 
to  che  car. 

1883               

Kumber. 
150, 058 
140,582 
178, 825 
158,586 

Kuniber, 
107, 209 
117,046 
115,693 
107, 750 

Ifumber. 
267,267 
263,628 
294,518 
266,336 

Tom. 

3, 087, 204 

1884             

3, 163, 536 

1885 

8, 534, 216 

1886                

3,196,032 
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K  K  i6. 

preliminary  examination  of  bar  in  st.  clair  river,  michigan, 
opposite  saint  clair  city. 

United  States  Engineer  Office, 

Detroitj  Mich.j  December  9, 1886. 

Sir:  In  accordance  with  instractions  conveyed  by  letter,  dated  Office 
of  the  Chief  of  Engineers,  September  27,  1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  have  the 
honor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Government,  viz:  Bar  in  St 
Clair  River,  Michigan,  opposite  Saint  Clair  City.    •    •    • 

The  Lake  Survey  chart  of  St.  Clair  River  shows  this  bar  or  shoal 
in  sufficient  detaiil  to  indicate  the  character  of  the  improvement  to  be 
made,  if  any,  and  to  furnish  the  information  requisite  for  a  general  esti- 
mate. 

It  is  situated  nearly  in  mid-channel,  opposite  to  and  extending  be- 
yond the  upper  end  of  the  city  of  Saint  Clair.  It  is  about  4,200  feet 
long  between  the  18-foot  curves  and  about  600  feet  wide,  with  a  minimum 
depth  of  about  4  feet. 

A  much  smaller  shoal  lying  oJQf  the  lower  end  of  the  larger  one  ap- 
pears to  have  not  less  than  18  feet  on  it,  and  is  therefore  not  consid- 
ered. 

The  bar  forms  a  middle  ground,  with  a  good  channel  on  either  side  of 
it.  The  western  channel,  the  one  adjacent  to  the  city  of  Saint  Clair,  is 
the  deeper,  and  although  narrower  is  still  600  feet  wide.  Nearly  oppo- 
site Saint  Clair  are  the  Canadian  towns  of  Moretown  and  Courtright, 
the  latter  being  a  station  on  the  Saint  Clair  and  Petrolia  division  of 
the  Michigan  Central  Railroad,  whence  connection  is  made  by  ferry 
with  the  Michigan  system  of  railways. 

The  middle  ground  is  somewhat  in  the  way  of  a  ferry,  and  gives  rise 
to  some  inconvenience  in  communicating  between  the  two  sides  of  the 
river. 

The  general  commerce  passing  up  and  down  the  river  is  very  great, 
possibly  not  less  than  15,000,000  tons  per  annum.  This  shoal  does  not 
offer  much  obstruction  to  this,  as  the  channel  on  either  side  is  of  suffi- 
cient width  and  depth  for  easy  navigation  by  any  vessel  now  on  the 
lakes. 

The  obvious  improvement  is  the  removal  of  the  shoal  to  the  depth  of 
17  feet.  The  amount  of  dredging  to  do  this  is  estimated  at  160,000 
cubic  yards,  and  the  cost  at  $40,000. 

This  would  only  be  for  present  navigation;  when  the  channels  now  in 
course  of  improvement  shall  have  attained  their  full  depth  the  benefit 
of  the  improvement  to  17  feet  will  be  lost  unless  the  depth  be  then  in- 
creased to  20  feet. 

In  view  of  the  necessity  existing  elsewhere  for  improvements  of 
greater  importance,  I  find  myself  unable  at  this  time  to  express  the 
opinion  that  this  bar  is  worthy  of  improvement  by  the  General  Govern- 
ment. 

Respectfully  submitted. 

O.  M.  PoE, 
Lieut.  Col  of  Engineers^ 
Bvt  Brig.  Gen.y  U.  S.  A. 

The  Chief  of  Engineers,  TJ.  S.  A. 
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K  K  17. 

PRELIMINARY  EXAMINATION  OF  NORTH  RIVER,   MICHIGAN,   BETWEEN 
ESSEX  AND  NORTH  BRIDGES. 

United  States  Engineer  Office, 

Detroit^  Mich.,  December  9, 1886. 
Sir:  In  accordance  with  instructions  conve^^od  by  letter,  dated  Ofl&ce 
of  ihe  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  have  the 
honor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Government,  viz:  ♦  •  •  North 
River,  Michigan,  between  Essex  and  North  Bridges.    •    •    •    After 
diligent  inquiry  I  have  been  unable  to  ascertain  the  location  referred  to. 
A  point  of  so  little  general  importance  as  to  be  unknown  to  the  per- 
sons consulted  is,  in  my  opinion,  not  worthy  of  improvement  by  the 
General  Government. 
Eespectfully  submitted. 

O.  M.  PoE, 
Lieut.  Col.  of  Engineers, 
Bvt.  Brig.  Oen.^  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


K  K  18. 


PRELIMINARY  EXAMINATION  OF  BIDDLE'8  POINT,  AT  MACKINAC  HARBOR, 
MICHIGAN,  WITH  A  VIEW  TO  A  BREAKWATER. 

United  States  Engineer  Office, 

Detroit^  Mich.,  December  9,  1880. 

Sib:  In  accordance  with  instructions  conveyed  by  letter,  dated  Office 
of  the  Chief  of  Engineers,  September  27,  1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  August  5, 1886,  I  have  the 
honor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Government,  viz :  •  *  •  Bid- 
die's  Point  at  Mackinac  Harbor,  Michigan,  with  a  view  to  a  break- 
water.   •    •    • 

By  the  river  and  harbor  act  approved  March  3,  1879,  a  survey  and 
examination  was  directed  for  a  breakwater  at  Mackinac,  Mich. 

The  work  was  assigned  to  the  late  Major  Harwood,  who  submitted 
his  report  (with  map)  under  date  of  January  19,  1880  (printed  at  page 
2055  et  seq.j  Annual  Eeport  of  the  Chief  of  Engineers  for  the  fiscal 
year  ending  June  30,  1880).  This  report  and  map  furnish  ample  data 
for  the  preparation  of  a  report  upon  the  question  of  an  examination 
and  survey  at  Biddle  Point,  since  one  of  the  breakwaters  proposed  by 
Major  Harwood  was  located  at  this  very  point.  It  seems  quite  unneces- 
sary to  repeat  the  description  of  Biddle  Point  given  in  the  report 
referred  to. 

The  conditions  described  remain  unchanged,  except  that  possibly  the 
shoreline  may  have  slightly  receded,  not,  however,  to  such  extent  as 
to  render  it  necessary  to  modify  Msyor  Harwood's  estimates  on  that 
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account.  Bat  the  iucrease  meanwhile  in  the  cost  of  the  principal  mate- 
rial (timber)  entering  into  the  construction  has  been  considerable,  and 
it  would  not  now  be  safe  to  estimate  the  cost  of  a  breakwater  located 
and  built  as  he  proposed  at  less  than  $125,000. 

The  commerce  of  Mackinac  is  probably  less  now  than  at  the  time 
Major  Harwood's  statistics  were  prepared.  Hereto  annexed  is  a  state- 
ment of  the  entrances  and  clearances  for  the  year  1884-'85,  the  latest 
available.    Mackinac  was  discontinued  as  a  sub-port  on  July  1, 1885. 

The  former  report  was  not  made  under  the  requirement  that  the  en- 
gineer should  express  an  opinion  as  to  whether  the  harbor  is  worthy 
of  improvement  by  the  General  Gtovemment,  a  condition  which  now 
exists.  However,  the  engineer  gave  a  mild  support  to  the  proposition 
to  form  a  snug  harbor. 

The  occasions  when  a  landing  at  Mackinac  is  rendered  impracticable 
by  heavy  seas,  or  the  harbor  sought  for  refuge,  are  comparatively 
rare.  This,  taken  in  connection  with  the  decadence  of  its  commerce, 
due  to  the  greater  prominence  of  the  neighboring  towns  of  Oheboygan, 
Mackinac  City,  and  Saint  Ignace,  compel  me  to  express  the  opinion 
that  the  harbor  is  not  worthy  of  improvement  by  the  General  Govern- 
ment 

BespectfuUy  submitted. 

O.  M.  PoE, 
Lieut.  Col.  of  Engineers^ 
Bvt.  Brig.  Oen.y  U.  S.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

CusTOM-HousB,  Grand  Haven,  Mich., 

CoUeoU^B  Office,  November  10, 1886. 
Sir  ;  Your  letter,  November  8,  requestinff  to  furnish  you,  throuffh  the  deputy  col- 
leotor  at  Mackinac,  aU  the  particulars  relaiive  to  the  commerce  at  Mackinac,  the  col- 
lections, arrivals,  and  clearances,  etc.,  during  the  latest  complete  year,  received. 
In  reply  I  have  the  honor  to  state  that  Mackinac  has  been  abolished  as  a  cnstom- 

rrt  July  1,  1885,  and  inclose  you,  therefore,  a  statement  of  the  transaction  from  July 
,  1884,  to  June  30, 1885,  besides  the  lines  of  steamers  touching  the  above-named  port. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

0.  K.  A.  Brown, 
Special  Deputy  Collector. 
Gen.  O.  M.  Fob, 

Corp$  of  Engineers^  U,  S.  A. 


DISTRICT  of  MICHIOAN,  PORT  OF  GRAND  DAVEN. 

Transaction  of  the  port  of  Mackinac  during  the  fieoal  year  July  1,  1884,  to  June  30, 1885. 

Vessels  entered  (37,610  tone) 73 

Vessels  cleared  (37,850  tons) 75 

Total  (75. 460  tons) ■     113 

Collections $52.69 

Expenses 602.25 

Lines  of  steamers  touching  the  port  of  Mackinac. — Leopold  and  Austrian  line ;  Han- 
nah Lay  &  Company  line ;  Northern  Michigan  line ;  Cheboygan,  Mackinac  and  Sanlt 
Ste.  Marie  line ;  Grummond'sline  from  Detroit ;  Detroit  and  Mackinac  line  (steamers 
City  of  Mackinac  and  City  of  Alpena) ;  Green  Bay  and  Mackinac  line. 

C.  N.  A.  Brown, 
Special  Deputy  Collector. 
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K  K  ig. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  FORESTVILLE,  LAKE 

HURON,  MICHIGAN. 

United  States  Engineeb  Office, 

Detroit^  Mich.j  December  9, 1886. 

SiE:  la  accordaDce  with  instructions  conveyed  by  letter  dated  Office 
of  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  have  the 
honor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Government,  viz:  •  •  • 
Harbor  at  Forestville,  Lake  Huron,  Michigan.    •    •    • 

Forestville  is  situated  on  the  shore  of  Lake  Huron,  about  47  miles 
north  of  the  foot  of  the  lake  (head  of  St.  Glair  River),  and  about  14  miles 
south  of  the  Harbor  of  Refuge  at  Sand  Beach. 

A  small  stream  empties  into  the  lake  at  Forestville,  but  it  is  not  of 
sufficient  capacity  to  be  available  for  harbor  purposes. 

•  •••••• 

What  the  citizens  want  is  a  substantial  dock,  or  wharf,  built  fk'om 
the  shore  into  the  lake,  to  take  the  place  of  private  docks  destroyed  by 
storms.  But  this  is  not  such  an  improvement  as  would  be  of  any  value 
to  the  general  commerce  of  the  lakes.  For  this  purpose  a  harbor  at 
this  point  would  necessarily  be  wholly  artificial  The  protecting  works 
need  not  be  so  extensive  as  at  Sand  Beach,  but  the  exposure  is  nearly 
as  great,  and  they  would  have  to  be  built  equally  strong. 

The  location  best  suited  to  the  purpose  is  southeast  from  the  village, 
where  the  18-foot  curve  is  at  a  distance  of  about  2,000  feet  from  the 
shore.  To  be  of  any  value  as  a  harbor  a  breakwater,  say  2,000  feet 
long,  should  be  built  in  22  feet  of  water,  at  a  distance  of  not  less  than 
3,000  feet  from  the  shore,  with  returns  towards  the  shore  provided  with 
suitable  entrances. 

The  aggregate  length  of  the  structures  would  be  in  the  neighborhood 
of  5,000  feet,  and  the  resulting  harbor  would  have' a  capacity  sufficient 
for  all  the  shipping  that  would  resort  to  it.  The  cost  would  approxi- 
mate $600,000. 

The  whole  commerce  of  Lake  Huron  passes  this  point,  and  there  can 
be  no  doubt  but  a  harbor,  if  built  there,  would  often  be  a  great  conven- 
ience to  shipping,  but  the  short  distance  from  the  Harbor  of  Refuge  at 
Sand  Beach  (only  14  miles)  seems  to  reduce  it  to  a  mere  convenience. 

It  surely  is  not  a  necessity,  and  in  view  of  the  great  cost  of  construct- 
ing a  harbor  of  any  value  to  general  commerce,  I  am  constrained  to  re- 
port that,  in  my  opinion,  the  harbor  is  not  worthy  of  improvement  by 
the  General  Government. 

No  survey  is  recommended,  for  the  reason  that  the  detail  chart  of 
the  lake  survey  at  this  point  is  quite  sufficient  for  the  purpose  of  mak- 
ing a  general  plan,  with  estimates. 

Respectfully  submitted. 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
Bvt  Brig.  Oen.j  U.  S.  A. 

The  Chief  of  Engineers,  U.  S.  A, 
8872  ENa  87—^143 
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K  K  20. 

PRELIMINARY  EXAMINATION  OF  PINEPOG  RIVER,  MICHIGAN. 

United  States  Engineer  Office, 

Detroity  Mich.y  December  9,  1886, 

Sir:  In  accordance  with  instructions  conveyed  by  letter  dated  Office 
of  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  hare 
the  honor  to  submit  herewith  a  report  in  regard  to  each  of  the  follow- 
ing localities,  and  an  expression  of  opinion  in  each  case  as  to  whether 
it  is  worthy  of  improvement  by  the  General  Government,  viz,  •  •  • 
Pinepog  River,  Michigan.    •    •    • 

Pinepog  (Piunepog  or  Partridge)  River  is  a  small  stream,  less  than  25 
miles  long,  lying  entirely  within  the  limits  of  Huron  Gounty,  Michigan. 
It  empties  into  Saginaw  Bay  at  the  town  of  Port  Orescent.  By  the 
river  and  harbor  act  approved  June  10,  1872,  an  examination  and  sur- 
vey was  ordered  at  Port  Crescent,  the  report  upon  which,  dated  Feb- 
ruary 24, 1873,  is  printed  at  pages  304  and  305,  Report  of  the  Ghief  of 
Engineers,  for  the  fiscal  year  ending  June  30, 1873. 

That  survey  was  amply  sufficient  for  any  purposes  connectejd  with 
the  construction  of  a  harbor  outside  the  river,  and  I  reported  that  '^  the 
construction  of  a  harbor  here  would  be  at  great  cost,  without  any 
adequate  benefit  to  the  general  commerce  of  the  lakes."  My  opinioD, 
as  there  expressed,  remains  unchanged  in  regard  to  the  constmction 
of  an  outer  harbor.  The  act  of  August  5, 1886,  only  mentions  Pine- 
pog River,  and  the  further  discussion  will  be  limited  to  it. 

The  appendix  to  the  above  report  of  February  contains  the  follow- 
ing paragraph,  viz : 

It  having  beoD  sagsested  that  the  PinDepog  ^or  Partridge)  River,  at  the  month  of 
which  Port  Crescent  Tb  situated,  might  be  maae  available  for  the  shelter  of  Yessels, 
an  examination  of  this  water-course  was  made  for  a  distance  of  about  half  a  mile. 
The  water  is  backed  up  by  a  dam  situated  near  the  month,  raising  it  2.25  feet  above 
the  level  of  the  bay.  The  depth  of  water  thus  backed  up  is  from  4  to  6  feet,  with 
some  rock  at  the  bottom,  but  I  cannot  say  whether  bed-rock  or  bowlders.  Its  width 
varies  from  100  to  200  feet.  The  mouth  itself  below  the  dam  is  almost  completely 
choked  up  with  sand,  the  accumulation  of  which  is  facilitated  by  the  position  of 
the  dock  diagonally  across  the  mouth. 

Of  course  the  dock,  as  well  as  the  dam,  would  have  to  be  removed  if  such  an  im- 

Erovement  of  the  river  should  ever  be  contemplated,  the  water  in  the  river  tihen 
aving  a  depth  of  from  2  to  4  feet.  The  limited  widtn  of  the  river  and  the  uncer- 
tainty about  its  bottom,  joined  to  the  objections  heretofore  stated  as  to  the  inaccet- 
sibillty  of  the  bay,  render  any  recommendation  of  this  scheme  out  of  the  question. 

In  order  to  ascertain  the  present  condition  of  the  river  and  the  amount 
of  commerce,  present,  and  prospective,  that  would  be  benefited  by  its 
improvement,  I  communicated  with  some  of  the  best  informed  people 
of  the  village  of  Port  Orescent.  Several  of  them  united  in  a  letter 
from  which  I  extract  the  following,  viz: 

The  present  commerce  is  composed  of  lumber,  salt,  lath,  shingles,  hoops,  staves, 
headings,  cedar  posts,  coal,  merchandise,  machinery,  and  farm  produce  to  a  lar^o 
extent.  There  has  been  a  large  amount  of  white  sand  shipped  from  this  port  this 
season  to  di£ferent  ports  on  the  lakes,  principally  to  Lake  Superior.  There  are  two 
saw-mills,  two  salt-olocks,  two  general  stores,  one  flouring  mill,  besides  several  stores 
and  business  shops  of  smaller  note. 

The  prospective  commerce  will  be  a  marked  increase  in  manufactories  as  well  as  in 
commodities  if  the  river  was  rendered  safe  for  vessels  to  enter,  but  on  account  of 
numerous  wrecks  of  vessels  off  this  port  marine  men  deem  it  unsafe  to  enter  or  remain 
here,  which  is  a  great  detriment  to  the  business  interests  of  the  place. 

The  present  condition  of  the  river  is  that  a  bar  of  sand  has  been  formed  at  the 
mouth  of  the  river  and  partly  filled  for  some  distance  back.  Of  the  dam,  that  at  tbe 
month  of  the  river,  the  upper  part  went  out  in  the  spring  of  1885,  but  tbe  founds* 
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tions  remain  there  still.  Prior  to  the  time  this  dam  was  pat  in,  vessels  had  loaded 
for  80  rods  up  the  river  with  200,000  feet  of  lamber  and  went  out  all  right,  to  our  per- 
sonal knowledge. 

The  natnre  of  the  obstrnc tions  are  sand  and  fonndation  of  dam  at  present,  and  with 
low  water  the  river  is  180  feet  wide  at  narrowest  place,  and  in  some  places  12  feet 
deep,  others  not  over  4. 

It  might  be  rendered  navigable  for  miles,  but  about  200  rods  would  be  snfficient  for 
the  present 

It  would  be  a  public  interest  in  the  way  of  a  place  of  safety  for  vessels  on  the  bay 
in  case  of  a  storm,  and  by  a  safe  entrance  it  would  cause  a  large  trafSo  with  the  out- 
side, making  a  market  for  the  products  of  this  place,  which  is  partly  surrounded  by  a 
very  fertile  agricultural  country^  and  no  other  improvement  would  give  this  place  so 
bright  a  future  as  the  proposed  opening  of  Pinnepog  River. 

The  town  of  Port  Crescent  has  increased  in  population  about  200  per  cent.  In 
business  it  has  increased  to  a  considerable  extent. 

Another  prominent  citizen  writes  as  follows,  viz : 

Your  letter  of  Inquiry,  dated  November  8,  duly  received.  Not  beinc  familiar  with 
the  matter  to  which  you  refer  I  had  to  confer  with  others,  hence  the  delay.  I  believe 
the  present  obstmction  at  the  mouth  of  the  Pinnepog  River  is  sand  and  an  old  dam. 
The  river  can  be  made  navigable  for  moderate-sized  vessels  at  no  great  outlay.  The 
town  has  not  increased  to  any  extent  in  population  or  business,  but  I  am  satisfied  that 
the  present  condition  of  the  river  is  a  great  detriment  to  business. 

It  is  to  be  presumed  that  these  statements  make  the  best  arguments 
possible  in  favor  of  the  proposed  imprdvemeDt.  I  do  not  believe  any 
improvement  of  the  river  would  render  the  harbor  of  much  use  as  a  har- 
bor of  refuge. 

Vessels  already  in  it  would  undoubtedly  be  well  protected  during 
storms,  and  this  fact  would  give  greater  confidence  to  mariners  and 
induce  them  to  more  readily  resort  to  the  place.  The  region  tributary 
to  Port  Crescent  is  limited  in  area  and  in  products.  From  the  very 
nature  of  things  there  could  never  be  any  considerable  commerce  from 
the  port,  certainly  not  sufficient  to  warrant  any  large  expenditure. 

To  make  the  harbor  available  would  require  piers  on  either  side  of 
the  entrance  ext^ending  to  at  least  14  feet  of  water,  and  the  excavation 
of  a  channel  of  100  feet  in  width  for  a  distance  of  at  least  half  a  mile. 

All  this  would  cost  more  than  seems  to  be  warranted ;  hence,  whilst 
sympathizing  with  the  people  in  their  desire  to  better  their  facilities^  I 
am  compelled  to  report  that,  in  my  opinion,  Pinnepog  Siver  is  not,  at 
this  time,  worthy  of  improvement  by  the  General  Government. 

A  survey  and  examination  at  this  point  sufficient  for  the  preparation 
of  a  plan  and  estimates  for  the  improvement  of  the  river  would  cost 
about  (1,200. 

Bespectfully  submitted. 

O.  M.  PoB, 
Lieut  Col.  of  Engineers^ 
Btt.  Brig.  Qen.^  U.  S.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


K  K  21. 


preliminary  examination  of  rouge  river,  MICHIGAN,  AT  ITS  JUNC- 
tion with  detroit  river,  and  up  the  river  to  bridge  of  saint 
louis  and  wabash  railroad. 

United  States  Engineer  Office, 

Detroit^  Mich.j  December  9, 1886. 

SiB:  In  accordance  with  instructions  conveyed  by  letter,  dated  Office 

of  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 

the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  have  the 

bonor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
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localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Government,  viz:  •  •  •  Boage 
Uiver,  Michigan,  at  its  junction  with  Detroit  Biver,  and  up  the  river  to 
bridge  of  Saint  Louis  and  Wabash  Eailroad.    •    •    • 

River  Bouge  is  a  comparatively  short  stream,  emptying  into  Detroit 
River  about  1  mile  west  of  the  present  limits  of  the  city  of  Detroit. 

It  is  somewhat  remarkable  in  depth  of  water  in  its  lower  reaches, 
having  a  channel  of  11  feet  at  its  month,  and  from  13  to  18  feet  thence 
as  far  as  examined,  a  distance  of  1^  miles.  Vessels  have  ascended  it  to 
Dearborn,  a  distance  of  nearly  10  miles  by  the  course  of  the  stream. 
From  the  channel  of  Detroit  River  to  the  bridge  of  the  Saint  Louis  and 
Wabash  Railroad  the  distance  is  nearly  4  miles.  The  present  import- 
ance of  Rouge  River  is  a  matter  within  my  personal  observation,  and  is 
very  well  shown  in  the  accompanying  statement  of  the  busiuess  now 
transacted  upon  it.    This  bids  fair  to  rapidly  increase. 

The  principal  value  of  the  proposed  improvement  to  the  vessel  inter- 
ests in  general  will  be  the  formation  of  a  perfectly  safe  ice-harbor, 
where  any  amount  of  shipping  can  be  laid  up  for  the  winter.  In  accord- 
ance with  numerous  precedents  this,  aside  from  any  local  interest,  ren- 
ders the  river  worthy  of  improvement  by  the  General  Government,  and 
when  taken  in  connection  with  the  large  and  growing  local  business  re- 
moves all  possibility  of  doubt. 

I  therefore  respectfully  recommend  that,  taking  advantage  of  this 
winter's  ice  to  accomplish  it,  an  examination  and  survey  be  made  at  as 
earl^  a  day  as  practicable,  and  estimate  the  cost  at  (1,200,  as  shown  in 
detail  in  the  appended  estimate. 

Respectfully  submitted. 

O.  M.  PoE, 
lAeut  Col,  of  Engineers^ 
Bvt.  Brig.  Oen.  U.  S.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  MR.  GEORGIC  N.  BRADY. 

Detroit,  November  16,  1886. 
Dear  Sir  :  In  reply  to  your  qoestion  as  to  the  amount  of  bnsiness  on  the  river 
Bonge,  I  have  to  say  that  I  have  made  inqairy  and  find  that  the  foHowing  manufact- 
uring establishments  are  located  near  the  mouth  of  that  stream,  and  upon  it. 

(1)  The  glass  works  known  as  the  Detroit  City  Qlass  Works,  capital  (100,000. 

(2)  The  Delta  Lumber  Company,  capital  $100,000. 

(3)  The  Anchor  Manufacturing,  capital  |500,000.* 

(4)  The  Michigan  Carbon  Works;  capital  $400,000. 

The  latter  company  handles  about  4,000  cars  per  American  Railroad  Cars,  and 
wishes  to  increase  its  transportation  facilities  bv  water.  The  Anchor  Manufacturing 
Company,  during  the  season  of  navigation,  loads  and  unloads  about  three  vessels  per 
week ;  has  done  this  daring  the  season  of  1886,  since  they  got  fairly  to  work.  They  ex- 
pect to  handle  one  vessel  per  day  in  1887.  The  Delta  Lumber  Company  has  received 
during  the  season  of  navigation  52  vessel-loads  of  lumber,  or  about  2  per  week.  It 
expects  to  increase  its  business  about  25  per  cent,  next  year.  The  Detroit  City  Glass 
Works  have  received  about  20,000  tons  of  sand,  wood,  lumber,  and  coal  by  water, 
and  have  shipped  glass  in  that  way.  If  the  facilities  are  increased  they  would  prob- 
ably average  one  or  two  vessels  per  week.  Arrangements  are  about  belnff  made  for 
other  business,  that  leads  me  to  believe  that  business  at  the  Bouge  will  double  within 
the  next  twelve  months,  and  will  steadily  increase  from  year  to  year  thereafter. 
Very  respectftilly,  your  obedient  servant, 

George  N.  Brady. 

General  O,  M.  Pok. 
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rETITIO>'   OF  CHARLES  W.   NOBLE   ET  AL. 

♦  Detroit,  Mich.,  November  29,  1886. 

Dear  Sir  :  The  undersigned  would  respectfully  represent  that  they  believe  there 
are  good  and  sufficient  reasons  why  the  General  Government  should  undertake  the 
improTement  of  the  navigation  of  the  river  Rouge,  and  among  the  reasons  which 
they  adduce  in  snppoit  of  their  belief,  are  the  following: 

That,  at  present,  the  following  business  enterprises  are  situated  upon  its  banks,  and 
dependent  wholly,  or  in  part,  for  their  transportation  facilities  during  the  season  of 
navigation  upon  said  stream. 

The  Detroit  City  Glass  Works,  employing  75  men  and  requiring  20,000  tons  of 
freight  annually ;  capital,  $100,000. 

Fisher  Bros.  Glue  Factory,  employing  15  men ;  capital,  |5,000. 

The  Delta  Lumber  Company,  employing  100  men,  and  handling  18,000,000  feet  of 
lumber  yearly,  which  is  received  by  water  from  their  mills  upon  Lake  Michigan ; 
capital,  $100,000. 

The  Anchor  Barrel  Manufacturing  Company,  employing  200  men ;  capital,  $500,000. 
Used  both  for  boats  and  rafts. 

The  Michigan  Carbon  Works,  employing  250  men;  capital,  $400,000;  and  use 
40,000  tons  ot  material  yearly. 

The  above-enumerated  establishments  occupy  but  a  very  small  proportion  of  the 
available  banks  of  said  river,  and  are  all  within  3  miles  of  its  mouth.  A  large  num- 
ber of  equally  eligible  sites  still  remain,  and  your  petitioners  verily  believe  they 
would  bo  speedily  occupied  were  access  thereto  by  large  vessels  assured. 

The  Michigan  Central  Railroad  Company  already  has  connections  at  two  points 
with  establishments  upon  this  stream,  and  are  preparing  for  the  accommodation  of 
other  concerns  desiring  to  locate  thereon. 

The  stream  has  been  continually  navigated  since  the  settlement  of  Detroit,  and  in 
1812  the  General  Government  located  its  arsenal  and  ship-yard  for  the  building  of 
vessels  thereon. 

As  a  winter  harbor  for  the  mooring  of  steam  and  other  vessels  it  is  unrivaled,  and 
has  been  used  for  this  purpose  by  many  of  the  smaller  craft  which  navigate  these 
waters.  At  this  date  several  light-draught  side-wheel  steamers  are  placed  in  winter- 
quarters  within  the  mouth  of  this  stream.  With  the  recent  enlargement  of  the  size  of 
vessels  navigating  the  great  lakes,  it  is  not  possible,  with  the  present  depth  of  water 
in  the  moutn  of  this  stream,  for  them  to  enter,  whicn  they  desire  to  do. 

Your  petitioners  further  assert  that,  in  their  opinion,  the  business  depending  upon 
the  navigation  of  this  river  will,  within  the  next  twelve  months,  be  double  its  pres- 
ent volume,  and  continue  to  increase  in  a  large  ratio  thereafter.  That  the  only  avail- 
able dock  frontage  adjacent  to  the  maniSacturing  centers  of  Detroit's  western 
suburbs  is  along  this  said  stream,  and  that,  in  the  near  future,  with  the  increased 
railioad  facilities  now  being  furnished,  large  transfer  docks  for  the  handling  of  coal 
ore,  lumber,  and  other  commodities,  will  be  erected  thereon. 

The  recent  enlargement  of  the  city  limits  in  this  direction  has  given  an  impetus  to 
the  building  of  dwellings,  thus  calling  for  large  supplies  of  coal  and  wood  for  the  use 
of  its  inhabitants,  making  this  river  a  necessity  to  their  well  being. 

For  these  and  other  reasons  your  petitioners  believe  that  a  preliminary  survey  will 
show  that  the  small  expenditure  necessary  for  the  improvement  of  this  river  is  war- 
ranted. 

Respectfully  submitted. 

Charles  W.  Noblb. 

George  N.  Brady. 

Anchor  Manufacturing  Company,  C.  G.  Robinson,  secretary. 

Delta  Lumber  Company,  by  £.  L.  Thompson,  president 

Newberry  &  McMillan,  by  W.  C.  McMillan. 

Michigan  Carbon  Works,  D.  Jarves,  president. 

Fisher  Brother^. 

Detroit  City  Glass  Works,  by  Louis  Blitz,  proprietor. 

A.  W.  Copeland,  postmaster. 

John  McGregor. 

Col.  0.  M.  POE. 


EXAMINATION  AND  SURVEY  OF  ROUGE  RIVER,  MICHIGAN. 

Operations  under  the  immediate  charge  of  Assistant  Engineer  H. 
Kallman  were  commenced  on  the  6th  of  June.  A  base  line  was  meas- 
ured and  the  requisite  triangulation  stations  erected,  and  water  ganges 
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with  bench-marks  established.  SouDdiugs  were  taken  at  intervals  of 
10  feet  across  the  river,  and  20  feet  apart  in  the  direction  of  the  cor* 
rent.  The  soundings  have  been  redaced  to  zero  of  gange,  and  approx- 
imate estimates  prepared  for  a  aniform  depth  of  16  feet,  240  feet  in 
width  at  the  month  of  the  river  and  for  a  distance  of  800  feet  above, 
and  then  decreasing  to  100  feet  in  width  to  the  bridge  of  the  Saint  Loais 
and  Wabash  Bailroad. 

The  material  to  be  excavated  consists  of  mud,  sand,  and  clay,  amount- 
ing to  the  following  qnantities,  viz : 

Cabio  yards. 
From  the  month  of  the  river  to  statioa  XII,  300  feet  above  the  Delta  Lum- 
ber Company's  dock,  distance  6|592  feet 75,1(^ 

From  station  XII  to  river  road  Mdge,  4,493  feet 59,789 

From  river  road  bridge  to  Saint  Lonis  and  Wabash  bridge,  3,ti05  feet .. . .  57,169 

192,063 

The  following  is  the  estimated  cost  of  removing  the  material  neces- 
sary to  make  the  channel  indicated  above : 

Dredpring  192,063  cubic  yards,  at  15  cents 128,809.45 

Add  10  per  cent,  for  contingencies 2,880.94 

Total $31,690.39 

Herewith  is  transmitted  a  map  of  the  survey. 

The  velocity  of  the  current  in  the  Bouge  is  governed  by  the  rise  and 
fall  of  Detroit  River,  a  rise  of  four-tenths  of  a  foot  causing  the  flow  to 
practically  cease. .  A  down-stream  current  is,  however,  the  prevailing 
condition. 

The  river  has  sufficient  depth  to  be  navigable  to  Dearborn,  a  distance 
of  about  15  miles.  Within  the  limits  of  the  survey  it  is,  at  present, 
crossed  by  three  bridges,  namely,  one  wagon  road  draw-bridge,  which 
is  now  so  much  out  of  repair  as  to  be  impassable,  and  two  raih-oad 
bridges  without  draws.  The  railroad  bridges  will  soon  be  abandoned 
for  a  single  drawbridge,  now  under  construction  for  the  use  of  both 
roads. 

For  a  number  of  years  the  Bouge  Biver  has  been  used  as  an  ice-har- 
bor by  vessels  able  to  cross  the  bar  at  the  mouth,  and  when.this  obstruc- 
tion shall  have  been  removed,  many  more  vessels  will  be  enabled  to 
find  here  a  perfectly  secure  harbor  from  the  destructive  floating  ice  of 
Detroit  Biver. 

The  water  front  of  Detroit  Biver,  above  the  mouth  of  the  Bouge  to 
the  easterly  city  limits,  being  now  fully  occupied,  except  in  the  vicinity 
of  the  junction  of  the  two  rivers,  manufacturing  establishments  must 
seek  locations  about  the  junction  and  along  the  Bouge.  A  very  de- 
cided movement  is  now  being  made  in  that  direction.  Large  interests 
like  those  of  the  Detroit  City  Glass  Works,  the  Delta  Company's  Lum- 
ber dockS;  the  Anchor  Manufacturing  Company,  the  Michigan  Carbon 
Works,  etc.,  are  already  established,  and  transact  a  business  extending 
throughout  many  states.  Their  supplies  of  raw  material  are  largely 
received  from  other  states  and  from  Canada,  and  the  use  of  water  trans- 
portation would  become  general  if  the  river  were  improved  to  admit  it. 

I  therefore  respectfully  recommend  that  Bouge  Biver  be  improved  in 
accordance  with  the  foregoing  project,  and  that  the  entire  amount  of 
the  estimate  be  made  available  by  one  appropriation. 

[Beceived  with  Lieut  Col.  O.  M.  Poe's  annual  report  for  fiscal  year 
ending  June  30, 1887.] 
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KK22. 

PRELIMINARY  EXAMINATION  OF  MOUTH  OP  BLACK  RIVER,  SAINT  CLAIR 

COUNTY,  MICHIGAN. 

United  States  Engineer  Office, 

Detroit,  Jfic*.,  December  9, 1886. 

Sir:  Iq  accordance  with  instractions  conveyed  by  letter  dated  Office 
of  the  Ohief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  have  the 
honor  to  submit  herewith  a  report  in  regard  to  each  of  the  folio wfng 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Government,  viz :  •  •  • 
Month  of  Black  Siver^  Saint  Glair  County,  Michigan.     •      •     • 

The  proposed  examination  and  survey  at  this  point  has  in  view  the 
further  removal  of  the  shoal  in  St.  Glair  Biver  in  the  vicinity  of  the 
mouth  of  Black  Hiver,  that  is  to  say,  abreast  of  the  city  of  Port  Huron. 

Under  appropriations  made  in  1872,  '73,  '74,  '75  and  1878^  aggregating 
$56,500,  this  shoal  was  removed  to  such  extent  as  to  give  a  depth  of  15 
feet  over  its  whole  area.  The  project  for  the  improvement  was  made  in 
1871,  when  the  navigable  depth  across  St.  Glair  Flats  was  only  13  feet. 

This  depth  has  since  been  increased  to  16  feet,  and  to  maintain  the  rela- 
tions between  the  navigable  depth  and  that  upon  the  shoal  in  question  so 
much  of  the  latter  should  be  removed  as  may  be  necessary  to  give  a 
uniform  depth  of  17  feet  over  its  whole  area. 

By  the  action  already  taken  and  appropriations  made  Gongress  has 
determined  that  the  river  is  worthy  of  improvement  by  the  General 
Government,  and  for  that  reason  it  may  seem  presumptuous  in  me  to  ex- 
press an  opinion  in  regard  thereto.  Yet  the  law  clearly  requires  such 
expression,  and  I  therefore  state  that,  in  my  opinion,  the  river  at  the 
locality  indicated  is  worthy  of  improvement  by  the  General  Govern- 
ment. 

No  additional  surveys  are  recommended  at  this  time,  because  the 
data  at  hand  appears  to  be  sufficient  for  all  purposes  of  preparing  a  plan 
for  making  the  improvement  with  estimates  of  cost. 

The  amount  of  deposit  since  the  completion  of  the  former  improve- 
ment (in  1879)  is  estimated  at  an  average  of  6  inches  over  the  whole 
area  of  the  shoal,  about  80  acres,  and  the  amount  of  material  to  be  re- 
moved to  obtain  a  uniform  depth  of  17  feet  over  the  whole  area  is  esti- 
mated at  315,000  cubic  yards,  at  a  cost  of  22  cents  per  cubic  yard,  in- 
cluding contingencies,  or  a  total  of  (69,300. 
BespectfuUy  submitted, 

O.  M.  PoB, 
Lieut  Col  of  EngineerSj 
Bvt.  Brig.  Gen.j  U.  8.  A. 

The  OnrEP  op  Engineers,  17.  S.  A. 


MOUTH  OF  BLACK  EIVER,  SAINT  CLAIR  COUNTY,  MICHIGAN. 

The  improvement  proposed  at  this  point  has  in  view  the  further  re- 
moval of  the  shoal  in  St.  Glair  Biver,  in  the  vicinity  of  the  mouth  of 
Black  Eiver,  that  is  to  say,  abreast  of  the  city  of  Port  Huron. 

Under  appropriations  made  in  1872,  ^73, 74,  '75,  and  1876,  aggregating 
156,500,  this  shoal  was  removed  to  a  depth  of  15  feet  and  afterwards 
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increased  to  16  feet  over  its  whole  area,  the  depth  prior  to  beginning 
the  work  having  been  only  13  feet. 

To  maintain  the  relations  between  the  navigable  depth  of  the  chan- 
nels in  the  river  and  harbors  and  the  shoal  in  question  the  depth  on 
the  latter  should  now  be  uniformly  increased  to  17  feet. 

By  the  action  already  taken  and  appropriations  made  Congress  has 
determined  that  the  river  at  this  point  is  worthy  of  improvement  by 
the  General  Government,  and  for  that  reason  it  may  seem  presumptnoas 
in  me  to  express  an  opinion  in  regard  thereto,  fiut  the  law  dearly 
requires  such  expression,  and  I  therefore  state  that,  in  my  bpinion,  the 
river  at  the  locality  indicated  is  worthy  of  improvement  by  the  Genferal 
Government. 

No  detailed  survey  was  made,  because  the  data  at  hand  are  sufficient 
for  all  purposes  of  preparing  a  plan  and  estimates  for  the  improvement. 
The  plan  proposed  is  to  simply  remove,  by  dredging,  all  the  material 
above  the  uniform  depth  of  17  feet.  The  amount  of  material  is  esti- 
mated at  315,000  cubic  yards,  and  the  cost  at  22  cents  per  cubic  yard, 
or  a  total  of  $69,300. 

In  order  to  carry  on  the  work  to  advantage  at  least  half  of  this  shonid 
be  appropriated  for  the  fiscal  year  ending  June  30, 1889,  or,  say,  $35,000* 

The  special  reason  which  makes  this  improvement  desirable  is  iiie 
fact  that  the  shoal  projects  so  far  into  the  stream  that  vessels  of  the 
heavier  draught  now  prevailing  on  the  lakes  are  compelled  to  make 
an  abrupt  turn  to  pass  around  it,  and  with  long  and  heavy  tows  this 
is  quite  difficult. 

[Beceived  with  Lieut.  Col.  O.  M.  Foe's  annual  report  for  the  fiscal 
year  ending  June  30, 1887.] 
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APPENDIX  LL. 


IMPBOVEMENT  OF  HARBORS   ON  LAKE  ERIE.  WEST  OF  ERIE,  PENNSYL- 
VANIA—IMPROVEMENT OF  SANDUSKY  RIVER. 


REPORT  OF  MAJOR  L,  COOPER  OVERMAN,  CORPS  OF  ENQINEERSy  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Monroe  Harbor,  Michigan. 

2.  Toledo  Harbor.  Ohio. 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandasky  City  Harbor,  Ohio. 

5.  Sandneky  Riyer,  Ohio. 

6.  Huron  Harbor,  Ohio. 

7.  Vermillion  Harbor,  Ohio. 


8.  Black  River  Harbor,  Ohio. 

9.  Rocky  River,  Ohio. 

10.  Cleveland  Harbor,  Ohio. 

11.  Fairport  Harbor,  Ohio. 

12.  Ashtabula  Harbor,  Ohio. 

13.  Conneant  Harbor,  Ohio. 


EXAMINATIONS  AND  SURVEYS. 


14.  Chagrin  River,  at  its  month,  Ohio. 

15.  Sandneky  Harbor.  Ohio,  with  a  view  to  a  straight  channel  from  the  north  end  of 

Cedar  Point  to  the  east  end  of  the  existing  channel  in  front  of  the  city. 


United  States  Engineer  Office, 

Clevelandj  OhiOy  Augttst  23, 1887. 
.  General  :  I  have  the  honor  to  transmit  herewith  the  annaal  reports 
of  the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30, 1887. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U,  S.  A, 


LLi. 

improvement  of  MONROE  HARBOR,  MICHIGAN. 

The  harbor  of  Monroe,  Mich.,  is  situated  at  the  extreme  westerly  bend 
of  Lake  Eiie,  about  1^  miles  west  of  the  old  mouth  of  the  Raisin  Biver, 
and  about  3^  miles  from  the  town  of  Monroe. 

This  improvement  was  commenced  in  the  year  1835,  at  which  time 
the  Baisin  Biver  was  considered  an  important  stream,  and  Monroe  was 
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a  place  of  some  promineDce.  The  plan  of  improvemeut  consisted  in 
straightening  the  river  and  making  direct  connection  with  Lake  Erie 
by  a  canal,  4,000  feet  long  and  100  feet  wide,  through  a  sand  peninsula. 
A  description  in  detail  of  the  operations  heretofore  carried  on  for  the 
improvement  of  this  harbor  will  be  found  in  Annual  Bei>orts  of  1S80  and 
1881. 

OPERATIONS  DURINa  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  $2,000  <<for  repairs" 
for  this  harbor.  As  the  amount  of  repairs  needed  was  considerable 
and  would  cost  much  more  than  the  amount  available,  the  contract 
method  was  not  deemed  advisable,  and  authority  was  obtained  to  expend 
the  amount  by  hired  labor  and  purchase  in  open  market. 

Work  was  begun  in  September,  1886,  and  continued  until  December, 
when  ice  and  snow  prevented  further  operations.  Work  was  resamed 
in  June,  1887,  and  continued  until  appropriation  was  exhausted. 

The  following  named  materials  were  expended  in  the  repairs : 

Pine  timber  and  plank,  for  repair  of  piers feet..  6,500 

Oak  timber  and  plank,  for  repair  of  revetment  and  pile  protection do ... .  22, 000 

Piles,  containing  920  linear  feet,  for  pile  protection  to  pier 40 

Cords  of  stone,  for  filling  pockets  of  piers  and  for  riprap 20 

Screw  and  washer  bolts,  «>r  piling  and  revetment pounds. .  200 

Spikes,  for  decking do....  500 

Drift-bolts,  for  pier  and  revetment,  together  with  snch  old  material  as  was 

fonnd  serviceable pounds..  500 

With  the  above  material  and  necessary  labor,  a  portion  of  the  work 
needing  repairs  the  most  was  repaired.  The  piers  and  revetment  of 
canal,  however,  are  still  in  very  bad  condition,  and  portions  of  the  piers 
below  ordinary  low  water  are  badly  rotted  and  gone. 

General  and  thorough  repairs,  according  to  previous  estimates,  will 
cost  about  (20,000,  but  such  an  expenditure  is  not  deemed  necessary  at 
present,  as  the  commerce  seeking  tMs  harbor  is  insignificant.  Repairs 
to  the  amount  of  $5,000  to  $6,000  are,  however,  badly  needed,  and 
should  be  made  at  once.  After  this  amount  has  been  expended  a  small 
annual  expenditure  for  repairs,  say  $1,000,  will,  in  my  opinion,  keep  the 
pier  and  revetment  standing  until  commercial  interests  seeking  this 
harbor  as  an  outlet  shall  require  more  extensive  repairs. 

The  whole  amount  appropriated  for  this  harbor  to  date  has  been 
$215,515.27,  all  of  which  has  been  expended. 

PRESENT  CONDITION  OF  THE  HABBOB. 

An  examination  of  the  channel  of  this  harbor  was  made  in  June,  1887, 
extending  from  the  docks  at  Monroe  to  the  14-foot  curve  in  the  lake. 
The  soundings  showed  but  slight  changes  in  depth  of  channel  from  lake 
to  Monroe,  but  the  bar  in  lake  beyond  end  of  south-pier  had  increased 
somewhat,  having  a  least  depth  of  8^  feet  for  a  short  distance. 

The  following  depths  were  found  in  June,  1887 : 

Feet 

Least  depth  of  water- 
In  channel  entering  the  harbor 13.3 

In  United  States  Canal 11.4 

In  channel  from  United  States  Canal  to  City  Canal 9 

Tbrongh  the  City  Canal 13 

In  cliannel  firora  City  Canal  to  docks 9 

In  channel  in  front  of  lower  docks 9 

In  channel  in  front  of  upper  docks 8 

The  harbor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich.    There  is  a  fixed 

white  light  of  the  fonrth  order  on  the  outer  end  of  the  west  pier.    The  nearest  work 

of  defense  is  Fort  Wayne^  30  miles  distant. 


Digitized  by 


Google 


APPENDIX  LL — ^REPORT   OP  MAJOR   OVERMAN.  2283 

Doriiig  the  fiscal  year  endiDg  Jane  30,  1867,  the  amount  of  reveDue  collected  was 
122.66. 

The  imports,  consistiag  of  telegraph  poles,  cedar  posts,  fresh  fish,  etc.,  amoanted  in 
valae  to  |2,9i^.    There  were  no  exports. 

Fifby-nine  vessels,  with  an  aggregate  tonnage  of  3,778  tons,  entered;  and  45  vessels, 
with  an  aggreigate  tonnage  of3  ,450  tons,  clearod,  daring  the  fiscal  year.  The  deepest 
draught  of  vessels  entering  was  11  feet. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886 |2,000. 00 

Jnly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1886 $1,628.06 

July  1, 1887,  outstanding  liabilities 371.94 

2,000.00 

f  Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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STATEMENT  OF  STATISTICS  AND  INFORMATION   RELATING  TO  MONROE  HARBOR, 

MICHIGAN. 

(Prepared  tn  oomplLmce  with  ciroaUr  letters  fhnn  the  Offloe  of  the  Chief  of  Sagineers,  U.  S.  Anny 
dated  Aagaet  10,  1888.  and  April  4, 1887.] 

Amount  expended  on  the  improvement  to  June  30,  1687,  (215, 143.33. 

Amount  estimated  as  required  to  complete  the  improvement,  $20,000. 

Approximate  annual  cost  of  preserving  and  maintaining  same,  $1,000. 

The  available  depth  for  navigation  in  1828,  when  improvement  began,was  6  feet. 

The  commerce  at  that  time  is  unknown,  but  was  of  considerable  more  importance 
than  the  commerce  of  the  port  is  now. 

The  available  depth  for  navigation  is  now  9i  feet. 

The  commerce. for  the  fiscal  year  ending  June  30,  1887,  was  as  follows: 

Amount  of  revenue  collected  was  $22.65. 

The  imports,  amounting  in  value  to  $2,d85,  consisted  of  telegraph  poles,  cedar 
posts,  and  fresh  fish.    There  were  no  exports. 

Fifty-nine  vessels,  with  an  aggregate  tonnage  of  3,778  tons,  entered,  and  forty-five 
vessels,  with  an  aggregate  tonnage  of  3,450  tons,  cleared. 

The  deepest  draught  of  vessels  entering  was  11  feet. 

The  deepest  draught  of  vessels  clearing  was  6  feet  2  inches. 

The  improvement  of  this  harbor  has  had  a  very  desirable  effect  upon  manufactur- 
ing interests  and  public  interests  in  general. 

By  the  completion  of  the  proposal  improvement  the  prospective  advantages  to 
commerce  would  be  a  benefit  only  to  the  extent  of  an  increased  channel  entrance, 
bu:t  it  would  not  be  liable  to  attract  additional  commerce  to  the  harbor ;  the  commu- 
nity would *be  indirectly  benefited  by  the  expenditure  and  by  a  better  harbor. 


LLa. 

IMPROVEMENT  OF  TOLEDO  HABBOR,  OHIO. 

The  City  of  Toledo,  OhiO|  is  sitoated  at  the  mouth  of  the  Matimee 
Biver.  The  Manmee  Biver  empties  into  Manmee  Bay  at  a  point  by 
way  of  the  channel,  about  7  miles  from  the  deep  water  of  Lake  Erie. 

A  history  of  the  operations  carried  on  in  past  years  for  the  improve- 
ment of  this  harbor  will  be  found  in  the  Annual  Beports  of  1880^  1881, 
and  1883. 

The  present  channel,  which  is  250  to  300  feet  wide  at  the  angles,  with 
a  depth  of  from  15  to  17  feet  at  ordinary  low  water,  has  been  obtained 
by  seventeen  appropriations  averaging  (41,650,  and  an  annual  average 
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expenditare  of  about  (41,320.  It  is  probable  that  appropriations  will 
have  to  be  made  for  some  years  to  come  to  complete  this  channel,  and 
a  continaed  annual  expenditure  of  about  (20,000  made  to  maintain  the 
depth  at  present  required,  or  until  the  straight  channel  is  available. 

The  project  for  the  old  channel  was  adopted  in  1872  and  amended  in 
18S0,  so  as  to  gain  increased  depth,  provides  for  widening  to  250  feet  at 
surface  and  200  feet  at  bottom,  and  deepening  to  16  feet  at  low  water 
the  natural  channel  through  Maumee  Bay. 

Congress  by  two  appropriations  has  sanctioned  the  project  for  a 
^^strai^t  channel"  from  mouth  of  Maumee  Biver  to  deep  water  in 
Lake  Erie,  and  by  act  of  August  5, 1886,  the  location  was  to  be  ^^  along 
such  line"  as  the  Secretary  of  War  might  approve.^ 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress,  there  be- 
ing no  funds  available. 

The  river  and  harbor  bill  approved  August  5, 1886,  appropriated 
$112,500  for  work  on  straight  channel  along  such  line  as  the  Secretary 
of  War  should  approve,  and  made  the  unexpended  balance  of  the 
(25,000  appropriated  in  3884  for  the  ^< straight  channel"  available  for 
work  to  improve  the  "  old  channel."  The  then  unexpended  balance  was 
(9,346.91.  A  project  was  submitted  for  the  expenditure  of  this  sum, 
which  was  approved.  Proposals  were  invited  and  contract  executed 
with  Garkin,  Slickney  &  Cram,  of  East  Saginaw,  Mich.,  for  the  re- 
quired dredging.  Preparations  were  made  and  work  was  begun  Oc- 
tober 18, 1886,  and  was  continaed  with  numerous  interruptions  and 
delays  until  December  2, 1886,  when  a  very  sudden  and  unexpected 
freeze-up  decided  the  contractors  to  suspend  operations  till  spring  of 
1887.  The  contract  provided  that  the  work  should  be  completed  by 
December  30, 1886,  and  it  was  expected  that  the  work  would  be  com- 
pleted by  that  time.  The  contractors  applied  for  and  obtained  an  exten- 
sion of  time  for  its  completion.  Operations  were  resumed  April  20, 1887, 
and  by  May  11  the  available  funds  were  exhausted  and  contract  closed. 
Total  amount  removed  under  the  contract  was  45,397  cubic  yards. 

At  the  end  of  the  fiscal  year  1887  the  condition  of  the  old  channel 
was  as  follows : 

First.  From  the  Toledo  Oity  docks  to  the  Manhattan  Range,  a  good 
wide  channel  with  a  least  depth  of  18  feet. 

Second.  The  Middle  Bange,  576  feet  long,  had  a  width  of  from  160  to 
170  feet,  and  least  depth  of  14.6  feet  in  dredged  channel. 

Third.  The  Phenstock  Kange,  5,055  feet  long,  had  a  width  of  from 
162  to  220  feet  (the  latter  width  at  the  turns)  and  least  depth  of  15 
feet  in  channel. 

Fourth.  The  Can  Range,  11,580  feet  long,  with  width  of  from  120  to 
190  feet  at  turns  and  least  depth  of  13.7  feet  in  dredged  channel. 

Fifth.  The  Turtle  Island  Range,  9,790  feet  long  and  a  width  of  from 
75  feet  across  bars  to  180  feet  and  le^t  depth  of  14.5  feet  in  the  dredged 
channel. 

Sixth.  The  Outer  Range,  7,800  feet  long  and  a  width  of  from  60  feet 
to  190  feet  with  least  depth  of  15^  feet 

Full  depth  of  16  feet  at  the  elbows  and  increased  width  given  varying 
from  140  to  300  feet. 

All  soundings  referred  to  the  zero  of  the  gauge.  Increased  width 
and  depth  are  needed  and  the  want  of  same  is  complained  of.  Com- 
plaints have  been  made  from  vessel  men  and  owners  during  the  season 
for  want  of  greater  depth  in  channel. 
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A  comparison  of  the  condition  of  channel  with  that  of  close  of  1886 
shows  a  decrease  in  depth  and  a  slight  loss  in  average  width  of  channel, 
which  wonld  indicate  that  with  the  removal  of  the  annual  deposits  it 
will  be  necessary  to  provide  for  the  removal  of  over  200,000  cubic  yards 
for  some  seasons  yet  in  order  to  secure  the  full  depth  and  full  width  pro- 
posed by  the  improvement  of  the  old  channel. 

The  total  amount  appropriated  to  close  of  fiscal  year  for  old  channel 
for  this  harbor,  since^66,  has  been  $714,046.91,  all  of  which  has  been 
expended.  The  estimated  cost  of  the  project  for  old  channel,  viz,  a 
channel  with  a  least  depth  of  16  feet  at  ordinary  low  water  and  250 
feet  in  width  at  surface,  was  $570,000.  Of  this  amount  $519,346.91,  to 
close  of  fiscal  year,  had  already  been  appropriated  and  expended. 

The  balance  of  $50,000  originally  estimated  and  yet  to  be  appropri- 
ated will  not  complete  the  project,  mainly  from  the  lengthened  period 
consumed  in  doing  the  work  for  want  of  adequate  appropriations. 

The  estimate  made  in  1872  (amended  in  1880)  contemplated  large 
appropriations,  and'  consequently  limited  contingencies,  whereas  the 
appropriations  have  been  small,  requiring  thirteen  years  to  obtain 
$519,000,  and  contingent  expenses  and  the  annual  removal  of  the  de- 
posits of  each  winter  and  spring  have  been  repeated  for  these  thirteen 
years,  so  that  they  have  absorbed  at  least  $100,000  of  the  original  esti- 
mate. It  will,  therefore,  require  at  least  $150,000  to  complete  the 
projected  improvement  of  the  natural  channel  through  Maumee  Bay, 
all  of  which  could  be  expended  in  one  season  in  dredging  to  deepen  and 
widen  the  natural  channel  through  Maumee  Bay. 

The  amount  of  commerce  to  be  benflted  is  very  large,  and  continues 
to  grow  in  importance.  Previous  reports  have  given  valuable  statistics 
on  this  subject,  to  which  attention  is  invited. 

TOLEDO  HARBOR,  OHIO—"  STRAIGHT  CHAJmEL." 

For  a  history  of  this  project  and  the  work  done  to  close  of  fiscal  year 
ending  June  30, 1886,  see  Annual  Reports  of  1884, 1885,  and  1886. 

OPERATIONS  DURING  THE  PISOAL  YEAR— " STRAIGHT  CHANNEL'' IM- 
PROVEMENT. 

At  the  beginning  of  the  fiscal  year  there  was  a  balance  of  $9,632.61 
of  the  appropriation  of  $25,000'  of  the  act  of  July  5,  1884.  No  work 
was  in  progress,  nor  was  there  any  contract  in  force. 

The  act  approved  August  5, 1886,  contained  the  foUowi7.^.g  with  refer- 
ence to  Toledo  Harbor,  Ohio : 

ContiDoiDff  improvement  of  the  Maamee  Riyer  bv  a  straight  ohannel  along  such  • 
line  as  may  be  approved  by  the  Secretary  of  War,  |l  12,500  and  the  balance  of  the 
$25,000  heretofore  appropriated  are  hereby  made  available  for  clearing  the  old  chan- 
nel. 

This  necessitated  additional  examination  of  the  locality  in  order  to 
determine  which  line  to  recommend  for  the  action  of  the  Secretary  of 
War.  Authority  was  asked  for  and  obtained  to  make  such  exami- 
nation. Field  work  was  commenced  in  November,  1886,  but  on  account 
of  ice  and  inclement  weather  could  not  bo  completed  until  February 
12, 1887. 

The  necessary  office  work  and  preparation  of  charts  were  at  once 
commenced,  and  under  date  of  March  17, 1887, 1  made  a  special  report 
of  this  examination  with  recommendation  (copy  herewith,  which  I  re- 
spectfully request  maybe  printed  and  appended  to  Annual  Report). 
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This  report  was  referred  to  "the  Board  of  Engineers,  U.  S.  A,"  for 
examination  and  report. 

Under  date  of  April  12, 1887,  the  Board  of  Engineers  submitted  tlieir 
report  (copy  herewith)  and  recM)mmended  a  line  for  straight  channel, 
which  report  was  recommended  for  approval  by  the  Chief  of  Engineers, 
U.  S.  Army,  and  approved  by  the  Secretary  of  War,  under  date  of 
April  27, 1887. 

The  approved  line  differs  in  location  and  direction  from  all  the  lines 
heretofore  suggested .  A  copy  of  the  report,  with  #tter  of  instructions, 
was  received  May  6, 1887.  Preparations  were  at  once  made  for  com- 
mencing the  work  in  accordance  with  instructions  and  the  report  of  the 
Board  of  Engineers. 

A  project  for  the  expenditure  of  the  available  funds  was  submitted 
under  date  of  May  7, 1887,  which  project  was  approved^  Proposals 
were  at  once  invited  to  be  opened  May  31, 1887.  All  the  bids  received 
were  rejected,  being  considered  too  high  for  the  character  of  work.  A 
new  letting  was  made  June  10, 1887,  but  all  the  bids  were  again  re- 
jected, as  the  ^Mowest  bid"  was  not  in  conformity  with  the  requirements. 
A  third  letting  was  had  July  7, 1887,  at  which  acceptable  bids  were  re- 
ceived, and  two  contracts  were  executed,  one  with  George  Kellogg,  of 
Fulton,  K  Y.,  for  dredging  423,000  cubic  yards,  more  or  less,  at  12  cents 
per  cubic  yard,  scow  measurement ;  and  one  with  French  &  Booney,  of 
Toledo,  Ohio,  for  370,000  cubic  yards,  at  15  cents  per  cubic  yard,  scow 
measurement. 

Meanwhile  the  assistant  engineer  and  party  with  aid  of  small  steamer 
were  employed  in  obtaining  all  the  information  practicable  regarding 
the  approved  line,  which  being  different  in  location  from  others  hereto- 
fore considered  made  such  examination  especially  necessary. 

There  have  been  thus  far  two  appropriations  for  the  ^'straight  chan- 
nel," viz :  that  of  July  5, 1884,  of  $25,000,  of  which  $15,653.09  was  ex- 
pended in  connection  with  the  line  selected  by  Oolonel  Wilson  (the  bal- 
ance transferred  to  old  channel),  and  the  appropriation  of  August  5, 
1886,  amounting  to  $112,500;  making  a  total  of  $128,153.09,  of  which 
sum  $17,708.66  had  been  expended  at  the  close  of  the  fiscal  year  June 
30, 1887. 

The  estimated  cost  for  completing  the  straight  channel  is  calculated 
on  the  basis  of  cost  heretofore  estimated  for  other  lines,  since  the  Board 
of  Engineers  in  adopting  the  approved  line  made  no  new  estimate  and 
left  the  question  of  protection  of  the  dredged  channel  to  bo  determined 
by  future  observation  and  experience. 

The  approximate  estimate  on  said  basis  is  $1,875,000,  requiring,  there- 
fore, further  appropriations  amounting  to  $1,762,500  to  complete. 

AH  the  available  funds  July  1, 1887,  will  be  pledged  to  contractors 
for  dredging  during  the  present  fiscal  year,  leaving  nothing  available 
July  1, 1888,  for  further  work. 

An  abstract  of  proposals  is  transmitted  herewith  for  the  <'  straight 
channel"  work,  and  an  abstract  of  proposals  and  abstract  of  contract 
for  old  channel  work  are  also  transmitted  herewith. 

Toledo  18  in  the  collection  district  of  Miami.  There  is  a  fixed  white  light  of  the 
fourth  order  on  Tartle  Island,  and  three  sets  of  range-lights  for  parts  of  the  channel. 

The  amount  of  revenue  collected  daring  the  fiscal  year  ending  June  30j  1887,  was 
|21t305. 

The  imports,  consisting  of  general  merchandise,  tin-plate  hardware,  Inmber,  etc., 
amounted  in  value  to  959,915. 

The  exports,  consisting  of  wheat,  coal,  timher,  com,  staves,  etc.,  ftmounted  ill  vi^U9 
to  p7Q^(m  far  the  flsci^l  ye%r  ending  Jaue  30,  laaTi 


Digitized  by 


Google 


APPENDIX  lili — ^REPORT   OF   MAJOR   OVERMAN. 


2287 


Seventeen  hundred  and  fifty-one  vessels,  with  an  aggregate  tonnage  of  51(5,405  tons, 
entered,  and  seventeen  hundred  and  seventy-six  vessels,  with  an  aggregate  tonnage 
of  526,590  tons,  cleared,  daring  the  fiscal  year  ending  June  30,  1887. 

Of  the  vessels  entering,  the  largest  cargo  was  650, 000  feet  of  lumber,  and  the  deepest 
dranght  was  12^  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  83,000  bushels  of  wheat,  and  the 
deepest  dranght  was  l^  feet. 

Money  statement 

TOLEDO  HABBOR,   OHIO,   OLD  CHANNEL. 

Amount  appropriated  by  act  approved  August  5, 1886 |9, 346. 91 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 9.340.91 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


TOLEDO  HARDOB,   OHIO,   STRAIGHT  CHANNEL. 

July  1,  1883,  amount  available $9,632.61 

Act  of  August  5,  1886,  made  the  then  balance  available  for 
old  channel. 

Amount  appropriated  by  act  approved  August  5, 1886 112, 500. 00 

Jaly  1,  1887,  amount  expended  during  fiscal  year,  exclusive 


of  liabilities  outstanding  July  1,  1886 $2,341.27 

July  1,  1887,  outstanding  liabilities 980.08 


3,321.a5 


July  1,  1887,  amount  available 109,178.65 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 762, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  68,000  cubic  yards^  more  or  lesSf  from  old  channel 
through  Maumee  Bay,  at  Toledo  Harbor,  Ohio,  received  and  opened  by  Maj,  L.  Cooper 
Overman,  Corps  of  Engineers,  at  11  &  clock  a.  m.,  TSiesday,  September  28,  1886,  under 
advertisement  dated  September  6, 1886. 


No. 


Karnes  and  addreaaea  of  bidden. 


Prioe  bid  per  oublo 

yard,  acow  meaa- 

urement. 


For  34,000 
onblo 
yarda. 


For  all  the 

excava- 

lion. 


S.  P.  &  iT.  A.  Smith,  CleTeland,  Ohio 

W.  J.  Starkweather,  Cleveland,  Ohio 

Btang  &  Gillmore,  LoraiD,  Ohio 

Carkin;  Stickney  &,  Cram,  East  Sagliiaw,  Mich  . 

George  Talbot,  Baifalo,  N.  Y 

MTUlftm  St.  John,  Toledo,  Ohio 

JameaKooney,  Toledo,  Ohio 

E.H.  French,  Fulton,  K.  Y .'. 


CenU. 
20i 
81 
30 
20 
30 
22 

13 


CenU, 

31 
80 

30 


*  Loweat  bid  for  all  the  ezGavation  required. 

Recommend  that  award  be  made  to  Carkin,  Stickney  6l  Cram,  of  East  Saginaw, 
Mich.,  at  the  ri^te  of  16^  cents  per  oubio  y^rd,  scow  met^i^rement,  for  all  the  excuvft* 
tiOQ. 
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Ahstraot  of  propoaah  far  the  excavation  of  846,000  cuhio  yardSj  more  or  leas,  of  material 
from  Maumee  Bay^  along  line  of  proposed  straight  channel  for  Toleldo  Harbor,  Ohio,  re- 
ceived and  opened  by  Maj-  L,  Cooper  Overman,  Corps  of  Engineers,  at  11  o^clock  a.  m. 
Tuesday,  May  31, 1887,  under  advertisement  dated  May  7, 18H7. 


Na 


Names  and  addreoMS  of  bidders. 


SSg5 


For  poriioiis 
of  the  exoavstion. 


It 


3S.8S 


8tsD|c  &  011]more,Loraiii, Ohio 

J.  ^  Eley  and  L.  J.  Seek,  Toledo,  Ohio 

WiUiam  St.  John,  Toledo,  Ohio 

Charles  F.I>anbar.BaflUo,V.Y 

Dodge  &  Petree,  Chioago,  HI 

Charles  B.  Crane,  Chicago,  111 

L.  P.  &  J.  A.  Smith.  Cleveland,  Ohio 

Geori|;e  Talbot,  Bafhlo.N.Yt 

W.  B.  Rooney,  Toledo,  Ohiot 

Carkin,  Stiokney  &  Cram,  East  Saginav,  Mich. 
Edwin  H.  French,  Folton,  K.  Y 


Oenti. 
.25 
.241 


141.000 


CfmU. 


.23 


.27 


.27 
.24 
.20 


141,000 
'141,006 


.24 

'.'id" 


(*) 
282,000 


♦.25 
t.2l 


.234 


I 


141,000 


.2-1 


*  One  or  more  portions. 

t  Lowest  bid  for  the  wbols  or  for  part  of  the  dredging,  bat  considered  high. 

X  Bid  withdrawn  before  letting,  anopene<l. 

Recommend  that  the  work  be  relet. 

Abstract  of  proposals  for  the  excavation  of  846,009  cubic  yards,  more  or  less,  of  material 
from  Maumee  Bay  along  line  of  proposed  straight  channel  for  Toledo  Harbor,  Ohio,  re- 
ceived and  opened  by  Maj.  X.  Cooper  Overman,  Corps  of  Engineers,  at  \l  o'clock  a,  m, 
Thursday,  June  16,  1887,  under  advertisemeut  dated  May  7, 1887. 


No. 


Names  and  addrseses  of  bidders. 


Price  bid 
per  cubic 
yard,  scow 


ment,  for 
all  the  ex- 
cavation. 


Cobic  yards 
bid  for 


For  portions  of  the  ex- 
cavation. 


Price  bid 
per  cnbio 
yard,  scow 
measure- 
ment. 


Ckorge  Kellogg,  Fulton,  N.  Y. . . . 
Rattenhouse  liloore,  Hobile,  Ala 


Stang  A.  Giimore,  Lbndn,  Ohio. . 

James  Booney,  Toledo,  Ohio 

J.  M.  Ely  and  L.  J.  Seek,  Toledo,  Ohio 

William  St.  John,  Toledo,  Ohio 

Edwin  H.  French,  Toledo,  Ohio 

Thomas  M.  Hubbell  A  Co.,  Saginaw,  Mich. 
L.  P.  &  J.  A.  Smith.  Cleveland,  Ohio 


Centt. 


tw* 


282,000 


CenU, 

*18 


23 
214 


148,000 

28 

141,000 

21| 

141,000 

26 

141,000 

25 

141,000 

2l| 

. 

*  Lowest  bid  for  a  nart  of  the  work.  Beoommend  that  awnrd  be  made  at  18  cents  per  cnbio  yard 
yarns,  more  or  less,  and  that  balance  of  work  to  the  extent  of  available  funds  be  read- 
Bidder  is  not  prepared  to  begin  work  when  required.  Expects  to  be  al- 
lowed ninety  days  to  get  prepared  for  beginning  work,  then  proposes  to  do  the  work  with  one  dredge  of 
the  claw-shell  pattern.  This  inability  to  comply  with  requirements  of  the  speoillcations  is  thereibre 
considered  as  practically  nullifying  his  bid. 


for  282,000  cable 
vertised. 
t  Lowest  bid  for  all  the  work, 
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Abstract  of  proposals  for  the  exoavation  of  846,000  cubic  yards^  more  or  Itss,  of  material 
from  Maumee  Bajff  along  line  of  straight  channel  at  Toledo  Harbor ,  OhiOy  received  and 
opened  btf  Maj,  L,  Cooper  Oeermany  Corps  of  Engineers^  at  11  o'clock  a,  m.  Thursday, 
July  7,  1887,  under  adcertisement  of  June  27,  1887. 


Kerne  and  addrens  of  bidden. 

Prioe  bid 
per  cnbio 
yard  for  all 
the  ezeaya- 
tion,8cow 

measnre- 
ment. 

Portions  of  the  excava- 
tion. 

No. 

Cable 

yards  bid 

for. 

Price  bid 
per  cnbio 
yard,  scow 

measnre- 
ment. 

Bemarka. 

Frencb  & Kooney,  Toledo,  Ohio.... 
Geor^  Kellogg,  Falton.  K.  Y 

Omts. 
•15 

CenU. 

423,000 

tl2 

t  Lowest  bid  for  one- 
half  the  work. 

George  Talbot,  BuffiiJo,  N.  Y 

fttuig  &  Gilmoro,  Lorain,  Ohio 

•Ifl 

146,000 

14t,0CO 
141,000 

t21 

24 

tl6| 

t  The  next  bnt  one  to 

Dodge  St  Petree,  Chicago,  III 

<  the  lowest  bid  for  a 
part  of  the  work. 

William  &  J.  W.  St  John,  Toledo, 

Ohio. 
L.  P.  &  J.  A.  Smith,  Cleyebuid.  Ohio 
R.  Hoore,  Mobile,  AJa 

:  Next  to  lowest  bid  for 
a  part  of  the  work. 

jSS 

*  Parties  stated  in  writing  that  they  wanted  all  the  dredging  or  none. 
tThis  bid  is  the  lowest  for  all  the  dredging,  bnt  is  not  the  most  advantageons  as  to  cost. 
;  The  aggregate  of  these  three  bids  for  portions  of  the  dredging  is  lower  than  the  cost  of  the  same 
amount  of  dredging  at  the  rate  bid  by  French  &  Booney,  viz,  15  cents  per  cubic  yard. 
i  Bid  received  by  mail  six  hours  after  time  fixed  for  opening  of  bids. 

Reoommend  that  award  be  made  for  one-half  the  work  to  George  Kellogg,  at  12 
cents  per  cable  vard ;  for  one  portion  to  William  &,  J.  W.  St.  John,  at  16^  cents  per 
cnbio  yard,  and  for  one  portion  to  Stang  &,  Gilmore,  at  21  cents  per  cnbio  yard; 
making  the  average  14.7  cents  per  cnbio  yard. 

ABSTRACT  OF  CONTRACT  FOR  IMPROVING  HARBOR  AT  TOLEDO,  OHIO,  IN   FORCE  DUR- 
ING THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

Contract  with  Carkin,  Stiokney  St.  Cram,  of  East  Saginaw,  Mich.,  dated  October 
15, 1886,  for  dredgins  52,000  cable  yards,  more  or  loss,  of  material  from  Maamee  Bay, 
at  Toledo  Harbor,  Ohio. 

Bate  paid,  16^  cents  per  cnbio  yard,  scow  measurement. 

Contract  time  for  completion  extended  to  June  30,  1887. 

Contract  completed  and  closed. 

STATEMENT  OF  STATISTICS  AND  INFORMATION  RELATING  TO  TOLEDO  HARBOR,  OHIO. 

[Prepared  in  oomplianoe  with  cironlar  letters  dated  August  10, 1886,  and  April  4. 1887,  from  the  Office 
of  the  Chief  of  Engineers,  U.  S.  A.] 

Amonnt  expended  on  the  improvement  to  June  30, 1887— 

Natural  channel  improYoment $714,046.91 

Straight  channel  improvement 17,708.66 

Estimated  amonnt  required  to  complete  the  improvement — 

Natural  channel 150,000.00 

Straight  channel 1,762,500.00 

Approximate  annual  cost  of  preserving  and  maintaining — 

Natural  channel 20,000.00 

Straight  channel 25,000.00 

The  available  depth  for  navigation  at  this  harbor  in  1867,  when  work  of  improve 
ment  began,  was  11  feet. 
The  commerce  at  that  time  is  unknown,  but  was  considerable. 
The  available  depth  for  navigation  is  at  present  time  16  feet. 
The  commerce  for  the  fiscal  year  ending  June  30,  1887,  was  as  follows ; 
Amount  of  revenue  collected  was  $21,305. 

8872  wo  87 U4 


Digitized  by 


Google 


2290'     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  imports,  consisting  of  general  merchandise,  tin  plate,  hardware,  lumber,  etc, 
amounted  iu  value  to  (39,915.  The  exports,  consisting  of  wheat,  ooal,  timber,  oom, 
staves,  etc.,  amoanted  in  value  to  $778,033. 

Seventeen  hundred  and  fiftv-one  vessels  with  an  aggregate  tonnage  of  516,405  tons 
entered,  and  1,776  vessels  with  an  aggregate  tonnage  df  526,590  tons  cleared. 

Of  the  vessels  entering,  the  largest  cargo  was  650,000  feet  of  lumber,  and  the  deep- 
est draught  was  V2^  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  80,000  bushels  of  wheat,  and  the  deep- 
est draught  was  14^  feet. 

The  work  of  improvement  thus  far  executed  has  been  the  means  of  a  large  reduc- 
tion in  the  rates  of  freight  and  insurance— fully  50  per  cent. 

The  completion  of  the  proposed  improvement  would  result  in  increased  advantages 
to  commerce  by  affording  entrance  to  newly-built  vessels  of  larger  capacity  and  deeper 
draught.  The  community  would  be  greatly  benefited  by  the  decrease  m  rates  of  freignt, 
etc.,  the  increased  commerce  and  the  general  advantages  to  shippers  consequent  upon 
the  completion  ofthe  proposed  improvement. 

As  a  further  reply  to  the  inquiries  as  to  the  '*  effect  of  work  thus  far  executed,''  and 
the  advantages  and  benefits  to  be  gained  b^  "  completion  of  the  proposed  improve- 
ment," the  fi^lowing  is  submitted  as  received  in  a  communication  from  Mr.  D.  D.  Smith, 
secretary  ofthe  produce  exchange  at  Toledo,  Ohio : 

"The importance  of  this  improvement  to  the  harbors  of  the  principal  ports  on  all 
the  lakes  is  emphasized  by  the  statement  that  a  group  of  cities  on  their  borders  are 
closely  identified  with  each  other  in  a  commerce  of  groat  and  growing  importance, 
and  which  partakes  ofthe  character  of  both  national  and  interstate. 

'*  During  the  season  of  navisration  most  ofthe  grain  ibr  export  to  England  and  the 
continent  is  moved  from  the  West  along  the  water  routes,  and  as  a  result  imparts  to 
this  commerce  it«  national  character. 

"The  great  and  growing  traffic  in  coal,  iron,  iron  and  copper  ore,  lumber,  and  salt 
may  be  more  fairly  termed  interstate  commerce.  Thisfree  water-highway  by  the  lakes 
and  Erie  Canal  transports  wheat  from  Buluth  and  Lake  Michigan  ports,  a  distance 
of  1, 500  to  1,700  miles,  at  an  average  of  6^  cents  per  bushel.  It  is  tne  gzeat  regulat- 
ing influence  to  cheapen  transportation  and  thus  enhance  values. 

"The  group  of  cities  above  referred  to  are  Detroit,  Mich.,  and  the  ports  on  lakes 
Michigan  and  Superior.  The  vessels  engaged  in  this  commerce,  both  steam  and 
sail,  as  they  become  un seaworthy  are  replaced  with  those  of  largely  increased  ca- 
pacity and  draught  of  water.  The  vessels  built  in  recent  years  have  a  capacity  of 
2,500  to  3,000  tons.  These  vessels  are  engaged  in  transporting  wheat,  coal,  ore,  iron, 
and  lumber.  Toledo  is  the  largest  lake  receiver  of  bituminous  coal.  To  illustrate  : 
One  of  these  vessels  takes  on  a  cargo  of  coal  for  Duluth.  She  returns  with  wheat  to 
Buffalo  or  ore  to  Toledo  or  Cleveland.    A  clear  and  permanent  advantage  can  only  be 

gained  by  the  principle  of  uniformity  in  depth  of  harbors ;  a  want  of  it  is  a  great 
isadvantage.  One  recent  instance  is  a  sufficient  proof.  The  schooner  Golden  Age 
arrived  at  Toledo  this  month  with  a  cargo  of  2,430  gross  tons  of  iron  ore,  equal  to 
3,000  tons  of  2,000  pounds  each,  and  it  was  necessary  to  lighten  the  vessel  at  great  ex- 
pense before  she  could  enter  our  port. 

"The  improvement  of  Western  harbors  and  the  increase  in  capacity  of  the  carriers 
has  decreased  the  cost  of  freight  year  by  year.  This  year  mav  be  called  an  excep- 
tion, a»  there  are  some  unnatural  conditions  controlling  rates,  which  I  have  not  space 
to  discuss,  but  every  one-half  cent  saved  in  the  cost  of  transporting  our  agricultural 
products  is  of  great  importance.  Briefly  stated,  this  is  the  proposition :  The  sea-board 
value  of  grain  is  controlled  by  its  value  for  export.  Again,  the  sea-board  value  flxes 
the  price  for  the  daily  purchase  in  the  interior.  A  fair  crop  of  cereals  produces 
3,000,000,000  bushels.  One-half  cent  per  bushel  on  such  a  crop,  saved  by  cheapening 
transportation,  produces  $15,000,000.  The  United  States  Agricultural  Department 
states  that  90  per  cent,  of  these  cereals  are  now  produced  in  tne  West. 

"Toledo  is  one  of  the  group  of  cities  where  improved  harbor  or  bay  facilities  are 
necessary,  and  where  such  improvement  affects  the  cost  of  transportation.  Her  grain 
traffic  has  increased  from  a  little  more  than  12,000,000  bushels  in  1866  to  more  thai^ 
37,000,000  bushels  in  1886.  She  is  a  large  center  for  grain,  coal,  ore,  lumber,  and  salt. 
She  is  the  largest  receiver  of  wheat  of  any  lake  port.  The  leading  points  in  her 
strong  position  are  her  location  at  the  head  of  Lake  Erie  and  the  water-route  to  the 
American  and  Canadian  sea-board,  and  the  aggregate  of  her  railway  mileage  leading 
up  to  her  location.  A  fleet  of  steamers  and  barges  of  large  class  are  engaged  in  trans- 
porting coal  from,  to  all  the  Western  ports,  including  Duluth,  and  in  transporting  to 
her  (Toledo)  iron  ore  and  lumber  in  return  cargoes.  Her  grain  fleet  includes  many 
of  those  large  vessels  which  prolong  their  trips  to  Buffalo. 

"Toledo  and  all  these  ports  shomd  be  equipped  with  equal  and  adequate  harbor 
entrances  that  will  facilitate  commerce  and  thus  relieve  it  as  much  as  possible  of  its 
expenses. 
"  The  receipts  of  coal  alone  at  Toledo  in  1886  amounted  to  2,340,859  tons,'' 
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special  report  respecting  improvement  of  straight  channel. 

United  States  Engineer  Office, 

Cleveland^  OhiOj  March  17, 1887. 
General  :  I  have  the  honor  to  sabmit  the  following  report  of  the  re- 
salt  of  an  examination  for  the  best  line  for  the  <' straight  channel"  for 
improvement  of  Toledo  Harbor,  Ohio. 

HISTORY  OF  "STRAIGHT-CHANNEL"  IMPROVEMENT. 

The  attention  of  the  General  Government  was  first  called  to  the  ne- 
cessity of  a  straight  channel  from  Toledo  to  deep  water  in  Lake  Erie 
by  Col.  T.  J.  Gram,  Corps  of  Engineers,  in  18G7,  and  in  1868  he  sub- 
mitted a  plan  and  estimate  for  such  an  improvement. 

This  plan  was  referred  to  a  Board  of  Engineers  convened  in  1869,  but 
was  not  approved  on  account  of  the  cost  and  some  objectionable  fea- 
tures, the  Board  recommending  the  improvement  of  the  natural  channel. 

In  December,  1872,  a  Board  of  Engineers  was  convened  *<  to  examine 
into  the  condition  of  the  navigation  of  the  harbor  of  Toledo,  and  report 
a  plan  for  its  improvement,"  •  •  •  and  "  to  present,  with  their  plan 
for  the  improvement  of  the  harbor,  an  estimate  of  its  probable  cost" 

This  Board  submitted  three  different  plans  for  the  improvement  of 
the  harbor. 

First.  Straight  channel  along  a  line  similar  to  the  one  suggested  by 
Colonel  Cram,  without  revetment  in  the  bay. 

Second.  Straight  channel  along  a  line  similar  to  the  one  suggested  by 
Colonel  Cram,  with  revetment  on  both  sides  of  the  portion  in  the  bay. 

Thii*d.  To  continue  to  improve  the  existing  natural  channel  through 
Manmee  Bay. 

The  Board  deemed  the  second  plan  the  most  complete  solution  of  the 
problem,  but  on  account  of  the  great  cost  of  this  plan  and  the  pressing 
need  of  early  relief  to  the  harbor,  they  considered  that  the  third  plan 
could  be  made  to  answer  the  needs  of  commerce  at  that  time.  The  im- 
provement of  the  natural  channel  was  therefore  continued. 

The  act  of  Congress  approved  March  3, 1881,  provided  for  an  exam- 
ination or  survey  "  at  Toledo,  Ohio,  for  a  straight  channel  to  Lake  Erie," 
with  "  estimates  of  cost  of  improvement "  proper  to  be  made. 

Under  date  of  November  11),  1881,  Maj.  J.  M.  Wilson,  Corps  of  Engi- 
neers, submitted  his  report  of  a  survey  made  in  accordance  with  terms 
of  act  of  1881,  Major  Wilson  in  his  report  adopted  the  revetted  channel 
or  canal,  as  mentioned  in  the  report  of  the  Board  of  Engineers  in  1872, 
which  plan  provided  for  extending  Maumee  Biver  on  a  straight  line 
through  the  bay  and  across  North  Cape  Point  to  deep  water  in  Lake 
Erie,  confining  the  outflow  from  the  Maumee  Biver  in  a  new  channel  of 
about  the  same  dimensions  as  its  natural  bed. 

His  estimate  for  this  plan  was  $2,363,923. 

The  route  for  this  revetted  straight  channel  was  one  located  by  Mcyor 
Wilson,  and  to  the  west  of  the  line  approved  by  the  Board  of  Engineers 
in  1872. 

ISo  positive  action  was  taken  upon  Major  Wilson's  report  at  the  time. 

The  act  approved  July  5, 1884,  contained  the  following  with  reference 
to  improving  harbor  at  Toledo,  Ohio : 

And  the  Secretary  of  War  is  hereby  directed  to  oommence  the  work  of  making  a 
straight  channel  for  the  Maumee  River  from  a  point  on  the  east  side  of  the  month  of 
said  river,  throngh  North  Cape  Point  to  Lake  Erie,  in  accordance  with  the  second 

£lan  recommendeid  by  JohnM.  Wilson,  mi^or  of  enji^ineers,  on  the  19th  day  of  Kovem- 
er,  1881,  and  fo?  that  purpose  tl^e  smn  of  f35,000  is  hereby  appropriated, 
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Iq  response  to  letter  from  the  Chief  of  Engineers,  IT.  S.  Army,  call- 
ing for  a  project  for  the  expenditure  of  the  $25,000  appropriated  by  act 
of  1884, 1  recommended,  as  the  amount  was  so  small,  that  it  be  retained 
until  fnrther  appropriations  made  the  sum  sufficiently  large  to  properly 
begin  the  work  of  the  magnitude  of  the  one  in  question. 

This  recommendation  was  approved  by  the  Chief  of  Engineers,  U.  S. 
Army,  and  no  operations  were  undertaken  during  the  fiscal  year  ending 
June  30, 1885,  in  connection  with  '^straight-channeP  improvement. 

tinder  date  of  April  23, 1885,  in  forwarding  a  communication  from 
citizens  of  Toledo,  Ohio,  urging  the  expenditure  of  the  $25,000, 1  sug- 
gested that  before  making  any  expenditure  of  funds  and  definitely  fix- 
ing the  line  for  the  <^  straight  channel^"  that  farther  examination  be 
made  to  determine  whether  the  line  designated  by  act  of  July  5,  1884, 
^^  is  the  best  line"  or  not. 

At  the  beginning  of  the  fiscal  year  ending  June  30, 1886,  a  vigorous 
effort  was  made  by  the  citizens  of  Toledo  to  have  the  straight-channel 
work  begun  by  the  expenditure  of  the  $25,000  in  dredging. 

Their  efforts  were  successful,  and  the  expenditure  was  ordered  to  be 
made.  Under  date  of  August  15, 1885, 1  was  instructed  by  the  Chief  of 
Engineers  to  take  the  necessary  st^ps  to  begin  dredging  along  a  section 
of  the  line  located  by  Major  Wilson. 

A  contract  was  made  and  130,000  cubic  yards  removed  by  the  end 
of  November,  1885.  The  amount  of  funds  available  for  the  work  and 
the  limitation  imposed  as  to  the  section  for  work  did  not  give  any  op- 
portunity of  solving  by  direct  experiment  the  question  discussed  by 
many  as  to  whether  <<  an  unprotected  channel  on  a  straight  line  from 
the  mouth  of  the  river  through  Maumee  Bay  would  fill  up,  or  remain 
the  same,  or  gain  increased  depth  during  winter  and  spring  storms." 

The  soundings  in  this  cut  taken  this  season  indicate  but  little,  if  any, 
fill  in  the  cut  made  in  the  fall  of  1885. 

Meantime  considerabledifference  of  opinion  existed  as  to  the  best  line 
for  the  proposed  straight-channel  improvement. 

Some  favored  the  line  selected  by  Major  Wilson,  while  others  favored 
the  line  selected  by  Colonel  Cram  and  others  a  line  between  the  two. 

As  there  were  strong  reasons  advanced  in  support  of  the  various  lines 
and  as  the  improvement  proposed  was  both  important  and  expensive,  I 
suggested  in  letter  to  the  Chief  of  Engineers,  U.  S.  Army,  dated  April 
22, 1886,  that  the  item  for  Toledo  Harbor  in  the  river  and  harbor  bill 
then  under  discussion  by  Congress  be  so  amended  as  to  allow  the  best 
line  to  be  selected,  and  the  restriction  imposed  by  the  wording  of  the 
act  of  July  5, 1884,  removed. 

The  act  approved  August  6, 1886,  contained  the  following  with  refer- 
ence to  improving  harbor  at  Toledo,  Ohio : 

Continuing  improvement  of  Manmee  Blver  by  a  straight  channel  along  soch  line  as 
may  be  approved  by  the  Secretary  of  War,  |112,500 ;  and  the  balance  of  the  $25,000 
heretofore  appropriated  is  hereby  made  available  for  clearing  the  old  channel. 

In  response  to  letter  from  the  Chief  of  Engineers,  XT.  S.  Army,  call- 
ing for  a  project  for  the  expenditure  of  the  money  appropriated  by  act 
of  August  5, 1886, 1  recommended  as  follows : 

(2)  The  "straight  ehannel."—ThG  olanse  of  the  act  approved  Aogost  5, 1886,  by  its 
terms  ignores  the  appropriation  of  1884. 

The  act  of  1884  designated  a  particnlar  line  and  particnlar  plan.  The  act  of  1886 
leaves  the  selection  of  a  line  for  a  *' straight  channel"  to  the  Secretary  of  V^ar.  It  in 
effect  makes  the  present  appropriation  of  |112,500  the  original  appropriation  for  the 
improvement.  It  woald  seem  that  Congress,  in  making  the  proviso,  took  into  con- 
sideration the  fact  that  considerable  doobt  exists  as  to  whether  the  line  designated 
by  act  of  July  5, 1884,  is  tlie  best  llae  fo^  tho  proposed  straight  chi^nne).    In  orde^ 
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that  a  |yroper  and  reliable  recomtnendation  be  made  to  the  Secretary  of  War  for  his 
action,  it  would  seem  to  roe  necessary  that  farther  examination  should  be  made  of  the 
locality  through  which  the  straight  channel  must  go  in  its  course  through  Maumee 
Boy  to  determine  the  best  line.  I  have  therefore  to  respectfully  recommend  that  be- 
fore making  project  for  the  expenditure  of  the  |112,500  appropriated  by  act  of  Au- 
gust 5,  188£  that  I  be  directed  to  make  further  examination  along  proposed  lines  in 
order  to  make  proper  recommendation  in  the  case. 

This  was  approved  and  an  examination  ordered  under  date  of  Octo- 
ber 14, 1886. 

THE  EXAMINATION. 

Preparations  were  at  once  made  for  making  the  examination,  and  Mr. 
W.  T.  Blunt,  the  principal  inspector,  then  at  Toledo  Harbor,  Ohio,  su- 
perintending dredging  operations  to  clear  the  "  old  channel,'^  was  in- 
structed to  iQcate  the  various  lines  advocated,  take  soundings  along 
same,  to  make  the  necessary  borings  to  determine  the  character  of  the 
bottom,  and  obtain  all  necessary  data  to  determine  the  selection;  the 
examination  to  be  made  at  such  times  whem  himself  and  party  were  not 
engaged  with  dredging  operations.  But  few  opportunities  occurred 
during  October  and  November  for  making  the  examination. 

A  sudden  freeze-up  of  the  bay  early  in  December,  however,  caused  a 
suspension  of  dredging  operations,  and  from  that  time  until  February 
12,  1887,  the  examination  was  continued  in  bay  and  lake  whenever 
weather  and  ice  permitted  of  same. 

Much  difficulty  and  many  interruptions  were  met  with,  as  the  ice  was 
continually  shifting  and  breaking  up,  so  that  operations  from  the  ice 
surface  were  very  difficult  and  there  was  too  much  ice  to  make  the  ex- 
amination from  boats. 

The  line  located  by  Major  Wilson  was  taken  as  the  westerly  limit  of 
the  locality  for  examination,  and  the  line  of  Colonel  Cram  was  assumed 
as  the  easterly  limit. 

A  very  large  number  of  soundings  were  taken  both  inside  and  outside 
of  North  Cape  Point  along  the  various  lines,  and  a  large  number  of 
borings  into  the  bottom  were  made  to  determine  the  character  of  same 
as  foundation  upon  which  cribs  and  other  structures  must  be  located. 

The  present  position  of  the  lines  of  16  feet  depth  and  17  feet  depth 
were  also  located  in  order  to  determine  the  distance  along  the  various 
lines,  outside  of  North  Cape  Point,  to  reach  deep  water  in  the  lake. 

A  careful  examination  of  the  "cut"  dredged  in  the  fall  of  1885  was 
also  made  to  determine  the  amount  of  fill  during  the  winter  and  spring. 

DISCUSSION  OF  THE  VABIOUS  LINES. 

The  objections  made  to  the  line  located  by  Major  Wilson  are  its 
proximity  at  the  lake  end  to  the  adjacent  shore,  thereby  giving  a  bad 
"  offing''  for  vessels  seeking  entrance  to  the  channel }  its  bearing  when 
prolonged,  not  carrying  it  into  deep  water  of  the  lake,  but  following  the 
shore ;  its  extra  length  outside  of  North  Cape  Point  to  deep  water,  and 
its  proximity  inside  to  the  outflow  from  Ottawa  Biver. 

The  objections  made  to  line  located  by  Colonel  Cram  are  the  charac- 
ter of  the  bottom  through  which  line  with  his  location  must  pass,  be- 
ing too  soft  and  yielding  for  cribs  to  rest  securely  upon ;  the  proximity 
at  its  lake  end  to  the  shoal  water  eastward,  and  the  need  for  protection 
on  both  sides  of  the  cut  inside  of  North  Cape  Point. 

The  examination  this  season  confirms  the  above  objections. 

The  borings  indicate  that  the  bottom  is  soft  and  unreliable  in  the 
vicinity  of  the  Cram  line,  and  that  it  grows  harder  as  we  approach  the 
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Wilson  line,  and  the  farther  east  we  go  from  the  Wilson  line  the  bet- 
ter the  offing;  up  to  a  certain  distance,  when  nothing  is  gained  in  offing 
by  going  east. 

All  this  leads  to  the  selection  of  a  compromise  line,  which  it  is  thought 
has  the  advantages  of  both  lines,  and  the  objectionable  features  in  a 
modified  form. 

It  is  a  line  with  the  best  offing  compatible  with  good  bottom. 

THE  LINE  BEOOMMENDED. 

The  line  selected  is  indicated  on  the  accompanying  tracing  and  lake- 
survey  chart.  From  an  inspection  of  the  tracing  and  lake-survey  cbart 
it  will  be  seen  that  the  offing  for  the  selected  line  is  good,  both  as  re- 
gards the  adjacent  shore  and  the  shoal  near  Turtle  Island,  and  that  the 
line  prolonged  extends  into  deeper  water  of  the  lake. 

The  bottom  along  the  line  is  good,  and  a  cut  along  the  selected  line 
will  need  no  more  protection  inside  than  the  line  selected  by  Major 
Wilson,  and  being  shorter  outside  of  North  Cape  Point,  the  expensive 
protection  by  cribs  or  otherwise  is  diminished  and  a  large  saving  of 
cost  made. 

It  is  protected  in  part  by  the  marsh  land  on  its  west  bank  (inside  of 
North  Cape  Point)  from  the  outflow  from  Ottawa  Eiver,  and  a  new  outlet 
into  the  lake  for  said  stream  can  be  made  to  the  west  of  the  selected  line. 
The  amount  of  excavation  to  make  17  feet  is  less  than  along  the  Wil- 
son line,'  and  about  the  same  as  along  the  Gram  line.  Its  adoption  will 
necessitate  the  loss  of  the  dredged  cut  made  along  the  Wilson  line  in  the 
fall  of  1885;  but  this  loss  will  be  more  than  balanced  by  decrease  in  cost 
of  dredging  and  outside  protection  consequent  upon  a  shorter  line. 

I  have  therefore  to  respectfully  recommend  for  the  action  of  the  Sec- 
retary of  War,  as  per  terms  of  the  actof  August  5^  1886^  a  straight 
channel,  beginning  at  the  intersection  of  the  inner  and  middle  ranges  of 
the  existing  channel  (marked  by  a  red  can  buoy),  running  north  26^  Z& 
W  east,  through  North  Cape  Point  to  depth  of  17  feet  in  the  lake,  and 
terminating  about  10,258  feet  north  1^  V  20^'  west  of  Turtle  Island 
Light,  designated  on  accompanying  tracing  and  chart  as  line  recom- 
mended by  Mjg.  L.  0.  Overman.  Further,  whatever  line  for  the 
"straight  channel"  may  be  selected,  I  would  respectfully  recommend 
that  the  appropriation  of  August  5. 1886,  be  expended  in  dredging. 
The  channel  or  cut  to  begin  inside  or  and  to  pass  through  North  Cape 
Point  to  deep  water  in  the  lake,  ^nd  to  be  excavated  to  such  width  and 
depth  as  the  funds  will  pay  for,  less  a  sum  sufficient  to  protect  the  cut 
through  North  Cape  Pointy  and  to  protect  the  entrance  of  same  into  the 
lake  approximately. 

For  dredging 190,000 

For  protection  of  the  ends 20,000 

Total 110,000 

No  expenditure  for  revetment  of  the  cut  inside  or  protection  of  the 
cut  through  North  Cape  Point  and  outside  same  is  recommended  for  the 
present,  but  with  further  appropriation  and  with  increased  knowledge 
of  the  requirements,  gained  from  actual  observation,  the  proper  and 
necessary  revetment  can  be  undertaken. 

If  experience  shows,  and  only  experience  can  show,  that  the  cost  of 
maintaining  an  unrevetted  channel  will  not  be  excessive  in  comparison 
with  the  maintenance  of  a  revetted  cliannel,  and  that  the  annual  ex- 
pense be  less  than  the  interest  on  the  cost  of  making  a  revetted  chaii- 
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nel,  then  dredgiDg  will  be  the  best  method  and  the  one  that  will  give 
the  speediest  relief  to  navigation  by  the  earliest  completion  of  the  new 
channel. 

Very  respectfally,  your  obedient  servant, 

L.  OooPEE  Overman, 


The  Chief  of  Engineers,  XJ.  S.  A. 


Major  of  Engineers. 


report  of  the  board  of  engineers. 

The  Board  of  Engineers, 

New  York,  Aprill2, 1887. 

General  :  The  Board  of  Engineers,  to  which  was  referred  by  De- 
partment indorsement  of  March  24,  1887,  the  report  of  Miy.  L.  O. 
Overman  of  an  examination  and  project  for  a  straight  channel  for  im- 
proving Toledo  Harbor,  Ohio,  with  directions  to  report  and  recommend 
<^  the  l^t  plan  and  location  to  be  adopted  for  the  straight  channel  in 
qaestion,"  has  the  honor  to  report : 

That,  including  the  location  suggested  by  Major  Overman,  foar  posi- 
tions for  a  straight  channel  from  the  month  of  Maamee  Biver  through 
Manmee  Bay  and  to  the  deep  waters  of  Lake  Erie  have  been  proposed. 

The  first  location  was  that  of  a  ship  canal  carrying  13  feet  of  water, 
suggested  by  Bvt,  Maj.  Gen.  T.  J.  Cram,  colonel  of  engineers,  in  his 
report  dated  December  27, 1868,  which  canal,  commencing  at  a  point 
in  the  channel  about  1  mile  outside  of  Presque  Isle  Point  in  13  feet  of 
water,  was  extended  in  a  right  line  just  to  the  eastward  of  North  Gape 
Point,  and  terminated  in  the  lake  in  13  feet  of  water. 

The  length  of  the  canal  was  7,350  yards,  or  4.1  statute  miles. 

In  the  bay  the  canal  was  to  be  200  feet  wide  at  bottom  and  260  feet 
at  the  water-surface. 

Across  the  ground  of  the  cape  it  was  to  be  300  feet  wide  at  bottom 
and  352  feet  at  the  water-surface,  and  in  the  lake  it  was  to  be  250  feet 
wide  at  bottom  and  at  water-surface. 

The  portion  of  the  canal  in  the  bay  was  to  be  revetted  on  the  eastern 
side  with  a  wood  and  earth  revetment,  and  on  the  west  side  partially 
with  an  earth  embankment. 

Across  the  point  there  was  to  be  no  revetment,  while  at  first  the  iK)r- 
tion  in  the  lake  as  far  out  as  10  feet  water  was  to  be  inclosed  between 
parallel  piers  filled  with  stone  and  earth. 

The  estimate  made  by  General  Gram  of  the  cost  of  the  work  was 
$885,526. 

The  second  location  was  that  of  a  board  of  engineer  ofiicers,  con- 
vened December  21, 1872,  to  report  a  plan  for  an  entrance  channel  to 
the  harbor  of  not  less  than  15  feet  depth  at  the  lowest  stage  of  water, 
and  was  practically  the  line  selected  by  General  Gram. 

It  commenced  at  the  same  point  outside  Presque  Isle  Point  as  the  Cram 
line,  and  was  drawn  tangent  to  North  Gape  Point  at  its  eastern  ex- 
tremity, thus  placing  the  line  but  a  short  distance  to  the  westward  of 
the  Gram  line. 

The  length  of  the  straight  channel  was  7.3  miles.  Two  methods  oT 
construction  were  proposed : 

The  first,  to  dredge  the  entire  line  to  a  bottom  width  of  250  feet;  to 
protect  both  sides  of  the  cut  in  the  lake  out  as  far  as  14  feet  of  water 
by  strong  crib-piers,  and  to  divert  the  waters  of  the  Ottawa  Biver  by  a 
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dam  across  its  mouth  with  a  cut  iuto  the  lake.    The  estimated  cost  of 
this  method  of  constructiou  was  $1,853,500. 

The  second  method  of  construction  was  to  extend  the  river  banks 
through  the  bay  and  North  Gape  Point  to  Lake  Erie,  ignoring  the  bay 
altogether  and  confining  the  river  water  in  a  new  channel  of  about  the 
same  dimensions  as  the  hatnral  one. 

This  would  require  the  piers  to  be  900  feet  apart  to  avoid  ice  gorges 
in  the  winter. 

The  channel  to  be  dredged  to  a  width  of  250  feet  only. 

In  the  bay  the  east  side  of  the  channel  was  to  be  protected  by  crib  or 
pile-piers ;  but  on  the  west  side  of  this  channel  a  pl^nk  revetment  of 
the  simplest  and  cheapest  construction  was  considered  sufficient. 

The  Ottawa  Biver  was  to  be  deflected  as  in  the  first  method  of  con- 
struction.   The  cost  of  this  construction  was  estimated  at  $3,074,500. 

The  third  location  was  that  of  Maj.  J.  M.  Wilson,  brevet  colonel  XT.  S. 
Army,  detailed  in  his  report  of  November  19, 18dl,  and  haying  in  view 
a  straight  channel  carrying  17  feet  of  water. 

The  line  commenced  at  the  same  point  near  the  mouth  of  the  Maamee 
Biver  as  those  already  mentioned  and,  following  the  general  direction 
of  the  river  proper  at  that  point,  was  carried  through  the  sand  beach  of 
North  Gape  Point  at  its  narrowest  part 

The  cut  was  to  be  250  feet  wide  at  bottom  and  about  5.9  miles  in 
length. 

Two  methods  of  construction  were  proposed : 

The  first  to  simply  dredge  the  channel  to  the  width  and  depth  pro- 
posed, without  any  additional  works  in  the  shape  of  revetments  or  piers 
or  deflection  of  the  waters  of  the  Ottawa ;  the  cost  of  this  construction 
was  estimated  at  $823,813. 

The  second  method  of  construction  provided  for  extending  Maumee 
Biver  on  a  straight  line  through  the  bay  and  North  Gape  Point  to  Lake 
Erie,  confining  the  river-bed  in  a  new  channel  of  about  the  same  dimen- 
sions as  its  natural  bed. 

From  the  east  side  of  the  mouth  of  the  river  to  North  Gape  Point  a 
strong  pile  and  timber  dike  was  to  be  run  on  the  east  side  of  the  new 
channel  as  far  as  the  inner  end  of  the  canal  through  North  Gape  Point, 
the  height  of  the  dike  being  such  that  the  ice  could  pass  out  over  the 
inner  portion  of  it  during  freshets. 

No  dike  was  to  be  used  on  the  west  side  of  the  channel  until  Nagg's 
Island  was  reached ;  but  from  the  southeast  end  of  this  island  a  timl^r 
dike  was  to  be  run  to  the  west  side  of  the  inner  end  of  the  canal  through 
the  peninsula. 

The  revetments  of  the  canal  across  the  peninsula  were  to  be  400  feet 
apart,  and  this  width  was  to  be  maintained  between  the  piers  out  to  * 
the  depth  of  17  feet  in  the  lake.    The  estimated  cost  of  this  construction 
was  $2,363,923. 

The  fourth  location  is  that  proposed  by  Maj.  L.  G.  Overman,  and  con- 
tained in  his  report  of  March  17, 1887,  now  referred  to  the  Board  of  En- 
gineers. The  cut  begins  near  the  mouth  of  the  Maumee  Biver,  at  the 
same  point  as  the  other  lines  mentioned,  and  is  carried  in  a  straight 
line  north  2Go  36'  13"  east,  through  North  Gape  Point  to  17  feet  depth 
of  water  in  Lake  Erie,  which  places  it  in  a  position  about  midway  be- 
tween the  Gram  and  Wilson  lines. 

It  is  proposed  to  turn  the  waters  of  Ottawa  Biver  into  Lake  Erie  by 
means  of  a  cut  through  North  Gape  Peninsula,  and  a  training-dike  from 
the  right  bank  of  the  Ottawa  at  its  mouth. 

For  the  present  it  is  not  proposed  to  tevet  the  sides  of  the  cut,  which 
it  is  recommended  should  begin  inside  of  and  pass  through  North  Gape 
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Point  to  deep  water  iu  the  lake,  and  to  be  excavated  to  sach  width  and 
depth  as  the  funds  available  will  pay  for. 

The  Board  has  carefally  considered  the  location  of  these  four  lines 
and  the  advantages  and  disadvantages  which  they  each  possess,  and 
is  unable  to  recommend  the  construction  of  either  of  them.  The  pres- 
ent channel  leading  from  the  month  of  Manmee  Biver  to  Lake  Erie  has 
been  largely  excavated  over  the  site^of  the  natural  channel,  or  the  one 
which  resulted  from  the  combined  action  of  the  waters  of  the  lake,  the 
bay,  and  the  rivers  emptying  into  the  bay,  as  affected  by  the  winds, 
waves,  currents,  and  freshets  of  these  bodies  of  water. 

This  channel  is  the  one  most  likely  to  remain  open  and  to  maintain 
the  depths  artificially  given  to  it,  and  any  straight  cut  to  the  deep 
waters  of  the  lake  should,  other  things  being  equal,  utilize  as' far  as  pos- 
sible the  direction  and  position  of  the  natural  channel.  1.  The  Board 
has,  therefore^  to  recommend  that  the  straight  channel  from  the  Man- 
mee Biver  to  Lake  Erie,  directed  by  the  acts  of  Congress  of  July  5, 1884, 
and  August  5,  1886,  be  obtained  by  extending  the  Crib  Beach,  so 
called,  of  the  present  natural  channel  outwards  into  Lake  Erie  and  in- 
wards across  tne  bay  to  the  present  natural  channel  of  the  Maumee 
Biver.  By  this  means  a  stretch  of  the  present  channel  over  2  miles  in 
length  will  be  preserved  and  utilized,  while  the  portion  of  the  line  ex- 
tending into  the  lake  will  pass  over  and  along  the  '^  east  channel,"  now 
deepening  its  waters.  The  lake  end  of  this  cut  is  better  located  with 
reference  to  the  adjacent  shores  than  either  of  the  other  lines  for  the 
arrival  and  departure  of  vessels,  and  does  not  materially  increase  the 
distance  to  be  passed  over  by  the  Detroit  trade.  The  quantities  to  be 
excavated  and  cost  of  same  upon  the  several  lines  suggested  to  give  a 
channel  17  feet  in  depth  and  200  feet  wide  at  bottom,  with  side  slopes 
of  1  upon  2,  prepared  by  Major  Overman,  are  as  follows : 

Approximate  F^aTiMATZ.— Tabulated  statement  for  several  suggested  lines  to  give  a  chan- 
nel through  Maumee  Bag  17  feet  in  depth,  200  feet  wide  at  bottom,  with  side  slopes  of  1 
to  2, 

[Length  .of  line  inaide  of  general  ahore-line  of  Lalse  Erie  and  ontoide  to  17-foot  canre  in  lake.] 
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Observations  upon  tbe  dredged  channels  in  Maumee  Bay  within 
North  Cape  Point  would  seem  to  show  that  the  annual  deposits  in  the 
channel  are  small. 

General  Cram  states  that  near  the  month  of  the  Maumee  Biver 
and  for  some  distance  out  the  filling  in  twelve  years  was  but  18 
inches,  while  beyond  North  Cape  Point  the  changes  were  not  so  great 
Miyor  Wilson  was  of  opinion  that  the  dredged  channel  within  the 
bay  could  be  maintained  without  much  trouble  by  annual  excava- 
tions. 

Major  Overman  reports  the  portion  of  the  straight  cut  on  the  Wilson 
line,  made  in  1885,  did  not  show  in  1886  any  perceptible  shoaling. 

Outside  of  a  line  joining  North  Cape  Point  and  Cedar  Point  it  is 
highly  probable  that  some  protection  will  have  to  be  given  the  dred^<ed 
channel  on  one  or  both  of  its  edges. 

The  material  of  the  lake  bottom  is  washed  back  and  forth  along  the 
shores  of  the  lake  in  directions  coinciding  generally  with  the  direction 
of  the  winds  and  waves. 

The  easterly  and  westerly  gales  across  the  mouth  of  Maumee  Bay 
will  therefore  have  a  tendency  to  fill  the  dredged  channel  proposed  by 
the  Board  outside  of  the  crib  pier;  but  it  is  also  thought  that  in  the 
summer  season,  when  the  westerly  winds  prevail,  considerable  protec- 
tion will  be  obtained  against  the  cross- drift  from  the  west  by  Turtle 
Island  and  the  shoals  about  it,  while  in  the  winter  season,  when  the 
easterly  gales  prevail  and  the  lake  is  covered  with  ice,  there  will  be  less 
sea  and  less  wash  from  the  east  across  the  channel  than  would  occur  in 
the  ordinary  stoims  of  summer. 

However  this  may  be,  experience  only  can  determine  the  nature  and 
extent  of  the  possible  deposit  in  the  dredged  straight  cut  and  the  char- 
acter and  position  of  the  revetment  necessary  to  protect  the  channel 
from  the  cross-drift  of  material. 

It  is  not  unlikely  that  less  extensive  barriers  than  the  solid  crib-piers 
heretofore  suggested  may  be  sufficient  to  revet  the  chapnel,  and  that 
stone  and  brush  piers  of  moderate  height  may  answer  the  purpose, 
even  if  located  some  distance  on  either  side  of  the  dredged  cut ;  and 
it  may  even  be  the  case  that  the  annual  cost  of  maintaining  the  ne- 
cessary depth  in  the  straight  cut  by  dredging  will  be  less  than  the 
interest  upon  the  money  that  would  have  to  be  spent  in  revetments. 
The  Board  recommends  that  the  straight  channel  located  by  it  be 
first  excavated  throughout  its  whole  extent  to  a  width  of  200  feet 
on  the  bottom  and  a  depth  of  17  feet  below  average  low  water ;  that 
the  portion  of  this  cut  from  the  inner  end  of  the  crib-reach  to  the 
mouth  of  Maumee  Kiver  be  first  excavated,  and  lastly,  the  part  of 
the  cut  from  the  outer  end  of  this  crib-reach  to  the  deep  water  of  the 
lake. 

That  in  making  the  cut  no  attempt  to  excavate  slopes  to  the  sides  of 
the  channel  shall  be  made,  but  the  cut  shall  be  200  feet  wide  square 
down,  and  as  the  sides  fall  in  they  shall  be  again  dredged. 

That  after  the  entire  cut  is  made,  and  it  should  be  found  necessary, 
a  short  pile  and  brush  dike  be  run  out  from  Grassy  Point,  or  its  vicinity, 
to  throw  the  current  of  the  river  into  the  cut. 

That  careful  and  continuous  observations  be  made  by  the  local  engi- 
neers during  the  progress  of  the  excavation  to  determine  Ihe  directions 
of  the  currents  with  reference  to  the  cut  and  the  amount  of  deposit  and 
fill  in  given  periods  of  time. 

A  map  showing  the  positions  of  the  several  cuts  proposed,  with  a 


Digitized  by 


Google 


APPENDIX   LL — ^KEPORT   OF   MAJOR   OVERMAN.  2299 

longitadiual  section  of  the  cut  x)ropose(l  by  the  Board,  is  transmitted 
with  this  report. 
Besi)ectfuily  submitted. 

Thos.  Lincoxn  Oasey, 
Colonel  Corps  of  Engineers. 
Henrt  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt.  Brig.  Qen.,  U.  8.  A. 
Wm.  p.  Craighill, 
Colonel  Corps  of  Engineers. 
D.  O.  Houston, 
Lieut.  Col  of  Engineers.  Bvt.  Colonel. 
Walter  McFarland, 

Lieut.  Col.  of  Engineers. 
W.  R.  King, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

[Fint  indorsement.] 

Offioe  Chief  of  Engineers, 

U.  a.  Army, 
Apnl  25, 1887. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  river  and  harbor  act  of  August  5, 1886,  in  making  appropriation 
for  a  straight  channel  for  Maumee  River,  removes  the  restriction  im- 
posed by  the  river  and  harbor  act  of  July  5, 1884,  as  regards  its  loca- 
tion, and  directs  that  the  channel  shall  be  '^  along  such  line  as  may  be 
approved  by  the  Secretary  of  War.'' 

In  the  within  report  the  Board  of  Engineers  unanimously  recommends, 
for  reasons  given,  a  line  differing  in  direction  fiom  all  those  heretofore 
suggested. 

The  conclusions  of  the  Board  are  concurred  in  by  this  office  and  rec- 
ommended for  approval. 

This  being  a  new  work,  it  is  further  recommended  that  Major  Over- 
man, the  officer  in  charge,  be  authorized  to  proceed  with  the  work  in  the 
manner  and  upon  the  location  recommended  by  the  Board. 

J.  C.  DUANE, 
Brig.  Oen.^  Chief  of  Engineers. 

[Seoond  Indonement] 

War  Department, 

ApHl  27, 1887. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 


LL3. 

improvement  of  port  CLINTON  HARBOR,  OHIO. 

Port  Clinton,  Ohio,  is  situated  at  the  month  of  the  Portage  River,  a 
stream  which  rises  in  the  northwestern  part  of  Ohio  and  empties  into 
Lake  Erie. 

A  history  of  the  operations  heretofore  carried  on  for  its  improvement 
will  be  found  in  annual  reports  of  1880  and  1881. 
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The  present  project,  adopted  in  1875,  consists  of  a  pile  revetment, 
967  feet  long,  running  from  the  north  shore  of  Portage  River  opposite 
the  town  oat  into  the  lake,  in  a  direction  north  57  degrees  east.  This 
revetment  then  inclines  toward  the  north  and  extends  301  feet  farther, 
when  a  pile-dike  commences,  which  will  be  prolonged  a  total  distance 
of  1,'jOO  feet  oat  to  a  depth  of  10  feet  at  the  ordinary  level  of  the  lake. 

Parallel  to  this  and  200  feet  from  it  is  an  east  pile-pier  which  will  be 
aboat  2,600  feet  long,  its  inner  end  resting  on  the  sonth  shore  of  the 
i-iver.  This  east  pier  will  be  a  simple  pile  stractare  of  2,450  feet ;  the 
oater  150  feet  will  be  a  strong  pile-dik«,  12  feet  wide.  A  channel  10 
feet  deep  will  be  dredged  between  the  piers. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  river  and  harbor  bill  approved  Augast  5, 1886,  appropriated  *<  for 
improving  harbor  at  Port  Clinton,  Ohio,  by  repairs  to  existing  works," 
$2,000. 

Proposals  were  received  May  23, 1887,  and  a  contract  for  making  the 
necessary  repairs  to  the  extent  of  the  available  fands  was  execated 
with  John  Stang,  of  Lorain,  Ohio,  ander  date  of  Jane  23, 1887. 

Material  was  delivered  daring  Jane,  and  actual  operations  will  be 
commenced  early  in  Jnly.  The  available  fands  will  all  be  expended  by 
Aagast  30, 1887.  The  whole  amoant  appropriated  for  this  harbor  to 
date  has  been  $48,000,  of  which  sam  $46,018.50  has  been  expended  to 
cJose  of  this  fiscal  year. 

The  estimated  cost  of  the  present  project,  as  sabmitted  in  1875,  was 
$122,000,  a  revised  estimate  being  $90,000.  The  project  contemplated 
the  extension  of  the  pier  and  revetment  to  the  lO-foot  depth  in  lake  at 
ordinary  stage  of  water. 

The  river  and  harbor  bill  approved  Aagast  5, 1886,  contained  the 
following  with  reference  to  this  harbor : 

For  the  purpose  of  acc^niring  the  title  to  the  land  a^joininff  the  inner  end  of  the 
west  pier  bailt  by  the^Untted  States  for  the  improvement  of  thenarbor  at  Port  Clinton 
Ohio,  the  Secretary  of  War  shall  negotiate  with  the  owner  or  owners  of  the  land  for 
the  purchase  thereof  at  a  reasonable  price,  to  be  approved  by  Congress,  and  if  an 
agreement  as  to  price  can  not  be  made  with  the  owner  then  the  valne  of  same  shall  be 
ascertained  in  the  mode  provided  by  the  laws  of  Ohio  for  condemnation  of  lands  for 
public  uses  in  that  State,  the  result  of  said  proceedings  of  condemnation,  if  taken,  to 
be  reported  to  the  next  Congress  for  its  approval. 

Some  correspondence  has  passed  between  the  owner  of  the  land  in 
qnestion  and  the  engineer  officer  in  charge  of  the  harbor,  bat  np  to  the 
end  of  the  fiscal  year  no  agreement  as  to  price  had  been  arrived  at. 
The  owner  holds  the  land  at  a  high  valaation,  as  he  obtains  a  good 
revenae  from  same  by  the  sale  of  the  sand  from  off  it,  which  sand  ac- 
camalates  each  year  by  the  action  of  the  lake  waves.  The  owner  is  also 
adversely  disposed  towards  condemnation  proceedings. 

The  sam  of  $46,000  has  been  appropriated  and  expended  np  to  the 
close  of  the  fiscal  year  ending  Jane  30, 1886,  bat  as  the  commerce  of 
Port  Clinton  is  small,  and  prospects  for  mach  increase  in  the  nearfataro 
are  not  great,  it  is  doabtfal  whether  the  expenditare  of  the  remaining 
$44,000  for  the  completion  of  the  proposed  project,  ander  the  revised 
estimate,  wonld  be  advisable. 

If  it  is  decided  to  continne  the  improvement  as  proposed,  the  sam  of 
$20,000  can  be  expended  daring  the  period  ending  Jane  30, 1889,  in 
prolonging  the  pier  and  revetment. 

An  examination  of  the  channel  of  this  harbor  was  made  in  Jane, 
1887.    The  depth  betweea  the  pier  and  revetment,  wherever  the  same 
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were  parallel,  was  found  to  be  good,  averaging  from  10  feet  to  15  feet ; 
but  at  the  elbows,  where  divergence  occurs,  the  depth  was  only  8  feet. 
A  bar  has  formed  in  lake  beyond  end  of  piers,  with  least  depth  of  7.9 
feet  on  crest  of  bar. 

An  abstract  of  proposals  and  an  abstract  of  contract  are  transmitted 
herewith. 

Port  Clinton  is  a  port  of  entry  in  the  collection  district  of  Sandusky,  Ohio.  The 
nearest  work  of  defense  is  Fort  Wayne,  Mich.^60  mUes  distant,  and  the  nearest  light- 
hoase  Is  at  Green  Island,  10  miles  distant.  The  amount  of  commerce  to  be  benefited 
by  this  improvement  is  small.  For  miles  above  the  mouth  of  Portage  River  and  bor- 
dering upon  its  banks  are  extensive  tracts  of  hard-wood  timber,  from  which  lumber, 
staves,  spokes,  etc.,  are  made  and  sent  to  Port  Clinton  for  shipment. 

The  collector,  in  bis  report  for  the  fiscal  year  ending  Juno  30, 1887,  docs  not  state  the 
amount  of  revenue  collected  nor  the  nature  and  value  of  the  imports  and  exports. 

Fifty-four  vessels,  with  an  aggregate  tonnage  of  2,896  tons,  entered  this  harbor  from 
other  districts,  and  48  vessels,  with  an  aggregate  tonnage  of  2,560  tons,  cleared  this 
harbor  for  ports  in'other  districts  duriug  the  fiscal  year  ending  June"  30,  1887.  Of 
the  vessels  entering,  the  largest  cargo  was  400,000  feet  of  lumber  and  the  deepest 
draught  was  10  feet.  Of  the  vessels  clearing,  the  largest  cargo  was  12,000  bushels  of 
wheat  and  deepest  draught  was  9^  feet. 

The  collector,  in  his  report,  says : 

This  does  not  include  business  that  is  done  exclusively  in  the  district,  which 
amounts  to  over  three  times  the  amount  reported  as  above. 

Money  statement. 

Amount  appropriated  by  act  approved  Angnst  5, 1886 |2, 000. 00 

July  1, 1887,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $18.50 

July  1, 1887,  outstanding  liabilities '. 20.84 

39.34 

July  1, 1887,  amount  available 1,960.66 

(Amount  (estimated)  required  for  completion  of  existing  pnHect 42, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1889    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Attract  of  proposals  for  furnishing  the  materials  and  doing  the  work  of  repairs  to  pier  and 
revetment  at  Fort  Clinton  Harbor,  Ohio,  received  and  opened  ly  Maj,  L.  Cooper  Overman, 
Corps  of  Engineers,  at  XI  o'clock  a.  m.,  Monday,  May  23,  1887,  under  advertisement 
dated  ApHl  20,  1887. 


Material. 


John  Stanjc, 
Lorain, 
Ohio.* 


White  oalc.  15,949  feet,  B.  M per  M  feet.  B.  M. 

Piles,  2,160  linear  feet per  linear  feet.. 

Filling  atone,  46  cords per  cord 

Riprap  atone,  20  cords do.. 

Brush,  22  oonSs do 

Drirt>bo)ts,  82poands perpoand.. 

Spikes.  765  pounds do.... 

S.  and  W.  bolts,  1,503  pounds do.... 

Total 


$39.00 

.35 

5.50 

5.50 

3.50 

.03 

.04 

.04 


1,905.79 


*Only  bid  considered  reasonable  and  advantageous  for  the  Government  to  accept. 

Becommend  that  award  be  made  to  John  Stanff.  of  l^rain,  Qhio.'  at  the  priceq 
^^Mned  in  his  yroyosal, 
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Abstract  of  contract  for  improving  harbor  at  Part  CHntorij  OhiOy  in  force  during  the  JUodl 

year  ending  June  30,  Itid?. 

[Goutract  with  John  SUng,  of  Lonin,  Ohio,  dated  Jane  23,  1887,  for  repairs  to  pier  and  revetment  ai 

Port  Clinton  Harbor.  Ohio.] 


Material 

Amount. 

Material. 

Amoont. 

White  oak perMfeelB.  M.. 

$30.00 

.85 

6.50 

5.50 

Brash. i>ercord.. 

Drift  lM>lt8 per  pound.. 

Spikes do.... 

S.  and  W.  bolts do.... 

$3.60 

Piles per  linear  foot.. 

Filling  stone per  cord.. 

Riprap  stone do,... 

.03 
.04 
.Oft 

Work  ID  progress.    Time  for  completion  of  contract  September  30,  1887. 


STATEMKNT  OV  STATISTICS  AND  INFORMATION  RELATING  TO  PORT  CLINTON  HARBOR, 

OHIO. 

[Prepared  in  compliance  with  olrcnlar  letters  from  the  Office  of  the  Chief  of  Eng:iueers,  U.  S.  Army, 
dated  August  10, 1886,  and  April  4, 1887.] 

Amoant  expended  on  the  improvement  to  Jnne,  30, 1887 |46, 018. 50 

Estimated  amount  reqaired  to  complete  the  improvement 42, 000. 00 

Approximate  annual  cost  of  preserving  and  maintaining 2, 000. 00 

The  available  depth  for  navigation  in  1872,  when  the  work  of  improvement  began, 
was  6  feet.    This  port  had  no  commerce  at  that  time. 
The  available  depth  for  navigation  is  now  10  feet. 
The  commerce  for  the  fiscal  year  ending  Jnne  30,  1887,  was  as  follows : 
Amount  of  revenue  collected  was  not  reported  by  collector. 
Imports  and  exports  not  reported. 

•  Fifty-four  vessels,  with  an  aggregate  tonnage  of  2,896  tons,  entered,  and  forty 'eight 
vessels,  with  an  aggregate  tonnage  of  2,560  tons,  cleared,  from  and  for  harbors  in 
other  districts. 

Of  vessels  entering,  the  largest  cargo  was  400,000  feet  of  lumber,  and  the  deepest 
drauffht  was  10  feet.  Of  vessels  clearing,  the  largest  cargo  was  12,000  bushels  of  wheat, 
and  Uie  deepest  draught  was  9i  feet. 

The  work  of  improvement  thus  far  executed  has  had  a  very  desirable  effect  upon 
manufacturing  interests  and  the  public  interests  in  general. 

*  By  the  completion  of  the  proposed  improvement  commerce  would  be  benefited 
only  to  the  extent  of  an  increased  channel-entrance,  but  it  would  not  be  liable  to 
attract  additional  commerce  to  the  harbor.  The  community  would  be  indirectly 
benefited  by  the  expenditure  and  by  a  better  harbor. 


L  L4. 

IMPROVEMENT  OF  SANDUSKY  CITY  HARBOR,  OHIO. 

Bandasky  Bay  empties  into  Lake  Erie  aboat  40  miles  from  its  west- 
em  extremity.  It  is  a  natural  harbor,  containing  an  area  of  about  22| 
miles,  with  a  depth  of  from  8  to  12  feet,  protected  on  the  north  and 
northwest  from  the  gales  of  the  lake  by  a  long  narrow  peninsula,  and 
on  the  northeast  by  what  is  known  as  Cedar  Point.  A  full  description 
of  the  operations  carried  on  in  past  years  for  the  improvement  of  this 
harbor  will  be  found  ip  Annual  Eeports  of  1880  and  1881. 

The  present  project,  adopted  in  1880,  provides  for  a  channel  200  feet 
wide  and  15  feet  deep  through  the  outer  bar,  and  in  the  bay  up  to  within 
50  feet  of  the  line  of  docks,  and  then  parallel  to  tbe  docks*  witb  9  widtb 
of  100  feet  and  depth  of  16  feet. 
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OPERATIONS  DURING  THE  FISOAL  TEAR. 

At  the  beginning  of  the  fiscal  year  there  was  only  an  available  balance 
of  $231r71.    No  work  was  in  progress  nor  were  any  contracts  in  force. 

The  act  of  July  6, 1884,  appropriated  $20,000  for  this  harbor,  only  one- 
half  of  which  ($10,000)  was  decided  as  available ;  the  other  half  was  ap- 
propriated for  <^  repairs  to  existing  works,"  and  this  $10;000  was  on  hand, 
though  not  available. 

The  act  approved  Angust  5,  1886,  made  the  $10,000  '<for  repairs" 
available  and  made  further  appropriation  of  $5,000,  giving  a  total  of 
$15,000  for  the  fiscal  year  188(>-'87. 

A  project  for  the  expenditure  of  these  funds  was  submitted  and  ap- 
proved, and  proposals  invited  for  doing  the  dredging.  A  contract  was 
executed  with  Carkin,  Stickney  &  Cram,  of  East  Saginaw,  Mich.,  dated 
October  15, 1886,  for  dredging  90,000  cubic  yards,  more  or  less,  at  15 
cents  per  cubic  yard,  scow  measurement. 

Operations  were  commenced  with  but  one  dredge  in  November  and 
continued  with  numerous  delays  until  close  of  month^  when  work  was 
suspended  for  the  season.  Work  was  resumed  in  April,  1887,  and  con- 
tinued until  the  close  of  the  fiscal  year.  The  progress  was  very  slow,  and 
by  June  20, 1887, when  contract  should  have  been  completed, only  about 
one-eighth  of  the  required  dredging  had  been  done.  The  contractors 
applied  for  and  obtained  an  extension  of  time  in  which  to  complete  their 
contract  until  September  30, 1887. 

At  the  beginning  of  the  fiscal  year,  1837,  there  was  a  fairly  good 
channel,  with  least  depth  of  14  feet,  but  not  of  full  width  through  all  the 
ranges.  The  condition  of  the  channel  was  not  so  good  as  at  the  close 
of  the  season  of  1886,  showing  no  advance  in  the  proposed  improvement 
over  the  annual  filling  in.  The  outer  bar  needs  most  attention  where 
the  ftiil  width  has  as  yet  not  been  obtained  on  account  of  the  small  ap- 
propriations. For  the  various  reasons  given  no  progress  toward  the 
improvement  of  this  harbor  was  practicable  during  the  fiscal  year  end- 
ing June  30, 1887. 

The  total  amount  appropriated  for  this  harbor  to  close  of  fiscal  year 
has  been  $270,080,  of  which  sum  $257,327.08  has  been  expended. 

It  is  estimated  that  $20,000  will  be  required  to  complete  the  present 
project,  the  whole  of  which  can  be  expended  during  the  fiscal  year  end- 
ing June  30,  1889.  With  increase  of  commerce  at  Sandusky  an  in- 
crease to  16  feet  in  depth  of  channel  is  needed  to  make  it  correspond 
with  other  important  harbors  on  Lake  Erie  and  with  depth  now  carried 
through  the  St.  Glair  Flats  Canal.  This  increased  depth,  it  is  esti- 
mated, would  cost  $61,000  additional,  making  $81,000  required  for  this 
harbor,  of  which  sum  $60,000  can  be  expend^  by  the  close  of  the  fiscal 
year  ending  June  30, 1889.  Like  all  the  lake  harbors  where  a  dredged 
channel  is  the  method  of  improvement,  the  annual  expenditure  must  be 
a  large  one  to  maintain  the  channel  and  remove  the  material  which  the 
winter  and  spring  storms  wash  into  the  channel. 

The  total  amount  expended  on  this  harbor  during  the  fiscal  year  end- 
ing June  30, 1887,  was  $2,478.79. 

The  act  of  August  5, 1886,  under  the  head  of  >^  Examinations  and  Sur- 
veys," contained  the  following : 

Sandusky  Harbor,  with  a  view  to  a  straight  chaoDel  from  the  north  end  of  Cedar 
Point  to  the  east  end  of  the  existing  channel  in  front  of  the  city. 

Under  date  of  February  2, 1887,  I  submitted  a  report  of  a  survey  for 
said  straight  channel,  with  estimate  of  cost  of  same.  This  report  is 
printed  in  Senate  Ex.  Doc.  No.  78,  Forty-ninth  Congress,  second  ses- 
sion, and  I  respectfully  request  that  it  may  be  republished  io  connec- 
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tioQ  with  Anuaal  Beport  for  Sandusky  Harbor  for  fiscal  year  ending 
June  30, 1887. 

The  river  and  harbor  bill  which  passed  both  branches  of  the  Forty- 
ninth  Con<?ress  but  failed  to  receive  the  signature  of  the  President 
contained  an  appropriation  for  the  straight  channel.  This  work  should 
be  undertaken  at  once,  and  the  necessary  sum  appropriated  in  one 
allotment. 

An  abstract  of  proposals  and  an  abstract  of  contract  are  transmitted 
herewith  : 

Sandusky  City  Harbor  is  in  the  collection  district  of  Sandnsky,  Ohio.  There  is  a 
light-hoase  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range 
lights  within  the  bay.    Fort  Wayne,  below  Detroit,  is  the  nearest  wprk  of  defense. 

The  amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 1887,  was 
15,019.72  for  the  district,  and  $4,686.73  for  the  port  of  Sandusky. 

The  Imports,  consisting  of  fish,  round  timber,  wood,  etc.,  amounted  in  value  to 
$53,640  for  the  district  and  to  $47,316  fbr  the  port  of  Sandusky. 

The  exports,  consisting  of  grain,  coal,  provisions,  produce,  etc.,  amounted  in  value 
to  $239,587.27  for  the  district  and  $165,140.27  for  the  port  of  Sandusky  for  the  fiscal 
year  ending  June  30,  1887. 

The  number  of  vessels  entering  was,  for  the  district,  3,585,  with  an  aggregate  ton- 
nage of  571,831  tons;  for  the  port  of  Sandusky,  2,619,  with  an  aggregate  tonnage  of 
407,087  tons,  during  the  fiscal  year  ending  June  30,  1887. 

The  number  of  vessels  clearing  was,  for  the  district,  3,605,  with  an  aggregate  ton- 
nage of  569,359  tons;  for  the  port  of  Sandusky,  2,611,  with  an  aggregate  tonnage  of 
407,849  tons,  during  the  fiscal  year  ending  Juua  30,  1887. 

During  the  fiscal  year  ending  June  30,  1887,  of  the  vessels  entering,  the  largest 
cargo  was  2,589  gross  tons  of  iron  ore,  and  the  deepest  draught  was  15^  feet ;  of  the 
vessels  clearing,  the  largest  cargo  was  1,600  tons  of  coal,  and  the  deepest  draught 
was  15i^  feet. 

Money  statement. 

July  1,1886,  amount  available $231.71 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000. 00 

15,231.71 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18?6 $1,478.79 

July  1, 1887,  outstanding  liabilities 1,415.58 

2,894.37 

July  1,  1887,  amount  available 12,337.34 

{Amount  ^estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  endi  ng  J  une  30, 1889    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sectioi^s  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraot  of  praposaU  for  dredging  100,000  cuftio  yards^  more  or  Uesj  from  fhe  channel 
through  Sanduekjf  Bay,  at  Sandaeky  City  Harhor^  Ohio,  received  and  opened  by  Maj, 
X.  Cooper  Overman,  Corps  of  Engineers,  atXl  o^olock  a.  m.,  Tuesday  September  28, 
1886,  under  advertisement  of  September  8,  1886. 


Xo. 


Names  and  addrosse*  of  bidder. 


For  50,000 
cubic  yards. 


L.  P.  Sc  J.  A..  Smith,  Cleveland.  Obio 

W.  J.  Starkweather.  Cleveland.  Ohio 

SbanK  &  Gillmore,  Lorain.  Ohio 

*Carkin,  Stickney  &  Cram,  East  Sacinaw,  Mich 

Geo.  Talbot,  Bntfalo,  N.  Y 

E.  H.  French,  Fulton,  N.  Y 


Price  bid  per  cubic  yard, 
scow  measurement 


Cents. 

ao 

90 

ao 

30 


For  all  the 
excavation. 


CenU. 
80 


15 

ao 


*t<0VQ»t  bi4  for  all  the  exci^vatioq  re<^ui^'e4, 
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Recommend  that  award  be  made  to  Carkin,  Stickney  &  Cram,  of  East  Sa|^aw, 
Mich,  at  the  rate  of  15  cents  per  cnbic  yard,  scow  measurement,  tor  all  the  excava- 
tion. 


ABSTRAi^T  OF    CONTRACT   FOR    IMPROVING    HARBOR  AT    SANDUSKY,   OHIO,   IN  FOBCX 
DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,   18d7. 

Contract  with  Carkin,  Stickney  &,  Cram,  of  East  Saginaw,  Mich.,  for  dredging 
93,000  cubic  yards,  more  or  less,  of  material  from  channel  through  Sandusky  Bay. 
Contract  dated  October  15,  1«86. 

Contract  time  for  completion  extended  to  September  30,  1887. 

Rate  paid,  15  cents  per  cubic  yard,  scow  measurement. 


STATEMENT  OF  STATISTICS  AND  INFORMATION  RELATING  TO  SANDUSKY  CITY  HARBOR, 

OHIO. 

r  Prepared  in  compliance  with  circular  letters)  fh>m  the  Office  of  the  Chief  of  Engineers,  U.  S.  Army 
dated  Augnst  10. 1880,  and  April  4, 1887.] 

Amount  expended  on  the  improvement  to  June  30,  1887 f256, 327. 08 

Estimated  amount  required  to  complete  the  improvement 61, 000. 00 

Approximate  annual  cost  of  preserving  and  maintaining 5, 000. 00 

The  available  depth  for  navigation  in  1844,  when  work  of  improvement  was  begun, 
was  10  feet. 

The  commerce  at  that  time  is  unknown. 

The  available  depth  for  navigation  is  now  15  feet. 

The  commerce  for  the  fiscal  year  ending  June  30,  1887,  was  as  follows : 

Amount  of  revenue  collected  for  the  district,  (5,019. 72 :  for  the  port  of  Sandusky, 
$4,686.73. 

The  imports,  consisting  of  fish,  round  timber,  wood,  etc.,  amounted  in  value  to 
$o3,640  for  the  district  and  to  ^7,316  for  the  port  of  Sandusky. 

The  exports,  consisting  of  grain,  coal,  provisions,  produce,  etc.,  amounted  in  value 
to  8239,567.27  for  the  district  and  to  (165,140.27  for  the  port  of  Sandusky. 

The  number  of  vessels  entered  for  the  district  was  3,585 ;  their  aggregate  tonnage 
was  571,831  tons.  The  number  of  vessels  entered  for  the  port  was  2,619,  and  their 
aggregate  tonnage  was  407,087  tons. 

The  number  of  vessels  cleared  in  the  district  was  3,605,  and  their  tonnage  was  569,359 
tuus.    The  number  cleared  lor  the  port  was  2,611 ;  their  tonnage  was  407,849  tons. 

Of  the  vessels  entering,  the  largest  cargo  was  2,589  gross  tons  of  iron  ore,  and  the 
deepest  draught  was  15^  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  1,600  tons  of  coal,  and  the  deepest 
draught  was  15^  feet. 

The  work  of  improvement  thus  far  executed  has  had  a  material  effect  in  the  reduc- 
tion of  rates  of  freight  and  insurance  and  in  lessening  the  cost  of  transportation  by 
competing  routes. 

The  completion  of  the  proposed  improvement  would  be  of  great  benefit  to  the  com- 
munity and  is  of  daily  and  pressing  importance  to  commerce. 


LL5. 
IMPROVEMENT  OF  SANDUSKY  EIVER,  OHIO. 

The  Sandosky  Eiver  rises  in  Eichland  County,  Ohio,  and  after  a  very 
circuitoas  coarse  empties  into  Sandusky  Bay  about  14^  miles  from  Cedar 
Point,  where  bay  empties  into  Lake  Erie. 

Fremont,  the  head  of  navigation,  is  17  miles  from  the  mouth  of  the 
river.  It  is  a  city  of  about  9,000  inhabitants,  and  the  market  place  of  a 
large  and  productive  surrounding  country. 

A  history  of  the  work  carried  on  in  past  years  for  the  impn)vement 
of  the  river  will  be  found  in  Annual  Ecport  for  1881. 

The  present  project,  adopted  in  1880,  provides  for  dredging  a  channel 
8872  ENG  87 146 
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100  feet  wide  and  9  feet  deep  through  the  various  bars  between  the  city 
of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay. 

The  officer  in  charge,  in  his  annual  report  for  1882,  since  which  date 
there  has  been  no  work  for  the  improvement  of  this  river,  writes  as 
follows : 

I  am  satisfied  that  but  little  difficnlty  will  be  experienced  in  keeping  open  at  all 
times  a  good  channel,  with  a  depth  of  9  feet,  between  Fremont  and  the  mouth  of  the 
river ;  but  the  character  of  the  materials  comprising  the  outer  bar  is  such  that  I 
deem  it  exceedingly  doubtful  whether  the  channel  lately  dredged  through  it  will  re- 
main open  for  any  leugth  of  time.  I  feel  sure  that  no  permanent  improvement  can 
be  maintained  without  an  elaborate  system  of  dikes,  the  expense  of  which  would  not 
be  warranted  by  the  present  limited  commerce  of  the  port. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Balance  of  appropriation  under  act  of  August  2, 1882,  at  beginning 
of  fiscal  year  was  $028.47.  JSTo  further  appropriation  has  been  made 
since.  The  amount  on  hand  was  too  small  to  attempt  any  new  work, 
and  was  reserved  for  some  contingency  pending  further  appropriations. 

No  work  was  done  during  the  fiscal  year.  There  have  been  no  com- 
plaints from  vessel-men  as  to  the  condition  of  the  channel  nor  requests 
for  additional  improvements ;  hence  it  is  assumed  that  the  river  in 
present  condition  answers  all  demands  of  the  commerce  navigating  it. 

The  estimated  cost  of  the  present  project  is  $44,000.  Of  this  amount 
$21,500  has  been  appropriated ;  $10,000  can  be  expended  during  the 
period  ending  June  30, 1889. 

Total  amount  appropriated  for  this  river  to  date  is  $51,500,  of  which 
sum  $50,871.53  has  been  expended. 

The  last  river  and  harbor  bill  (act  of  August  5, 1886)  made  no  appro- 
priation of  funds  for  this  river ;  hence  no  work  was  done  during  the  fis- 
cal year  ending  June  30, 1887. 

Fremont,  the  head  of  navigation,  is  iu  the  collection  district  of  Sandnsky,  Ohio. 
The  nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay. 

Fort  Wayne,  near  Detroit,  Mich.,  is  the  oearcst  work  of  defense. 

There  were  no  revenae  collections,  no  imports,  and  no  exports  for  the  fiscal  year 
ending  Jane  30,  1887,  for  this  port. 

Money  tttatement 

Jnly  1, 1886,  amount  availahle 1628.47 

July  1,  1887,  amount  available 628.47 

{Amount  (estimated)  required  for  completion  of  existing  project 22,  r>00. 00 
Amoun  1 1  hat  can  be  profitably  expended  in  fiscal  year  ending  June  'SO,  1889    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATEMENT  OF  STATISTICS  AND  INFORMATION  RELATING  TO  SANDUSKY  RIVER,  OHIO. 

[Prepared  in  oompUance  with  circular  letters  fh>m  the  office  of  the  Chief  of  Engineers,  V,  S.  Aimj, 
datedAugustlO,  1886,  andApriU,  18g7.J 

Amount  expended  on  the  improvement  to  June  30,  1887 |50, 871. 53 

Amount  estimated  as  required  to  complete  improvement 22, 500. 00 

Approximate  annual  cost  of  preserving  and  maintaining 3, 000. 00 

The  available  depth  for  navigation  in  1867,  when  work  of  improvement  was  b^goii, 
was  5  feet.  ^ 

The  commerce  at  that  time  is  unknown. 
The  available  depth  for  navigation  is  now  9  feet. 
The  commerce  for  the  fiscal  year  ending  June  30,  1887,  was  as  follows: 
There  was  no  revenue  collected. 
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There  were  no  imports  nor  exports. 

The  collector  in  his  report  did  not  state  the  number  of  vessels  entering  and  clearing. 

The  work  of  improvement  thus  far  executed  has  had  no  effect  on  rates  of  freight 
and  insurance.    The  commerce  has  declined  with  increased  railroad  facilities. 

The  completion  of  the  proposed  improvement  would  be  a  benefit  to  commerce  only 
to  the  extent  of  an  increased  channel  entrance,  but  it  would  not  be  liable  to  attract 
additional  commerce  to  the  port. 

The  community  would  be  indirectly  benefited  by  the  expenditure  and  by  a  better 
channel. 


L  L  6. 
IMPROVEMENT  OF  HURON  HARBOR.  OHIO. 

The  Huron  River  rises  in  the  northern  part  of  Ohio,  and  after  a  very 
circaitons  course  empties  into  Lake  Erie  about  10  miles  east  of  San- 
dusky City. 

For  a  history  of  the  operations  carried  on  in  past  years  for  the  im- 
provement of  this  harbor  see  the  Annual  Reports  of  1880,  1881,  and 
1883. 

The  project  for  the  Improvement  of  this  harbor,  adopted  in  1886,  when 
the  mouth  of  the  river  was  closed  by  a  sand-bar,  and  which  project  has 
be^n  amended  from  time  to  time,  as  the  demand  of  commerce  called  for 
an  increased  depth  of  channel,  consists  of  parallel  piers,  140  feet  apart, 
extending  to  a  depth  of  14  feet  in  the  lake. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

The  act  approved  August  5,  1886,  made  an  appropriation  of  $3,000 
for  this  harbor ;  dredging  and  repairs  were  recommended  as  the  neces- 
sary work  with  the  funds. 

A  contract  was  made  with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated 
September  11, 1886,  for  dredging  5,000  cubic  yards  of  material  from 
between  piers,  and  from  bar  in  lake  beyond  end  of  piers,  at  the  rate  of 
25  cents  per  cubic  yard,  pla  e  measurement,  for  dredging  from  between 
piers,  and  26  cents  per  cubic  yard,  place  measurement,  for  dredging 
from  bar  in  lake.  Work  was  begun  October  2,  and  completed  October 
20, 1886,  as  the  funds  allotted  lor  the  dredging  were  exhausted.  But 
4,147  cubic  3'ards  were  removed,  of  which  2,150  cubic  yai*ds  were  from 
off  the  bar  and  1,997  cubic  yards  from  between  the  piers.  Further  dredg- 
ing could  have  been  done  to  the  material  improvement  of  the  channel, 
but  funds  were  wanting. 

A  contract  was  made  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio, 
dated  October  9, 1886,  for  the  repair  of  the  piers.  Work  was  begun 
October  11,  and  continued,  with  some  interruptions,  until  December  9, 
1886,  when  operations  were  suspended  on  account  of  the  exhaustion  of 
the  appropriation.  Only  the  most  pressing  of  the  necessary  repair  work 
could  be  done  with  the  small  amount  of  funds  available.  So  much  was 
needed  that  only  "patching  up'*  could  be  undertaken. 

The  east  pier  is  in  a  very  bad  condition  and  unless  extensive  repairs 
are  soon  made  it  is  liable  to  fall  into  and  close  the  channel. 

Both  piers  need  extensive  repairs^  and  an  extension  of  the  piers  should 
be  made  to  gain  increased  channel  depth. 

The  entire  amount  appropriated  to  date  (June  30,  1887}  for  this  har- 
bor has  been  $117,273.71,  all  of  which  has  been  expended  and  has  given 
a  good  channel  with  15  feet  depth  at  low  water  until  piers  became  so 
badly  destroyed. 
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An  examination  of  the  channel  of  this  harbor  was  made  in  June.  1887, 
and  showed  a  fair  channel,  with  least  depth  of  16  feet,  and  in  sncti  con- 
dition that  a  little  work  woald  secnre  a  channel  depth  of  17  feet. 

As  Hnron  is  one  of  the  best  nataral  harbors  on  Lake  Erie,  it  will  be 
proper,  if  the  commerce  of  Huron  increases,  to  extend  the  pier  out  to 
the  16-foot  curve  in  the  lake. 

The  Wheeling  and  Lake  Erie  Railro  id  Company  have  expended  con- 
siderable for  docks  and  slips  at  this  harbor,  with  view  to  shipment  of 
coal,  etc.  The  records  of  the  custom-house,  however,  show  that  at 
present  the  amount  of  commerce  to  be  benefited  by  further  improve- 
ments at  this  harbor  is  small. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  was 
$22,000;  $16,500  has  been  appropriated,  but  owing  to  the  extra  repairs 
made  necessary  by  the  storms  of  1884, 18S5,  and  1886  the  estimate  to 
complete  the  renewals  should  be  $17,000,  rather  than  the  remaining 
balance  of  $5,500,  which  increased  amount  can  be  expended  during 
fiscal  year  ending  June  30, 1889,  iu  rebuilding  superstructure,  repairing 
piers,  etc. 

An  abstract  of  proposals  and  an  abstract  of  contracts  are  transmitted 
herewith. 

Huron  Harbor  is  in  the  collection  district  of  Saodusky,  Ohio.  Fort  Wayne,  Mich, 
about  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  white  light 
of  the  fonrth  order  on  the  outer  end  of  the  west  pier. 

D urine  the  fiscal  year  ending  June  30, 18b7,  the  amount  of  reyenue  collected  was 
tl77.30. 

The  imports,  consisting  of  iron  ore,  hard  coal,  lumber,  stone,  lathee,  hay,  and  salt, 
amounted  in  value  to  |3*i6,685.50. 

The  exports,  consisting  of  coal,  wheat,  and  oats,  amounted  in  value  to  fl^il'^- 

One  hundred  and  ninety-seven  vessels,  with  an  aggregate  tonnage  of  56,872  tons, 
entered ;  and  206  vessels,  with  an  aggregate  tonnage  of  54,956  tons,  cleared. 

Of  vessels  entering  or  clearing,  the  largest  cargo  was  1,840  tons  of  iron  ore,  and  the 
deepest  draught  was  14^  feet. 

Money  statement. 

July  1,  18S6,  amount  available »208.99 

Amount  appropriated  by  act  approved  August  5,  1886 3, 000. 00 

3,208.99 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 3,208.99 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  3'earending  JuneSO,  1889    12, 000.00 
Submitted  in  compliance  with  requii-emeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AbBtraot  of  proposals  for  dredging  5,000  cubic  yards,  more  or  less,  from  channel  of 

Huron  Harbor,  Ohio, 

[Received  and  opened  by  M%).  L.  Cooper  Overman,  Corpe  of  En^neers,  at  11  o'clock  a.  m.,  Friday, 
September  3, 1886,  under  advertisement  dated  August  18,  1886.] 


No. 


Name  and  address  of  bidders. 


L.  P.  Si.  J.  A.  Smith,  Cleveland.  Ohio . 

James  Rooney,  Toledo.  Ohio 

Edwin  H.  French,  Fulton,  N.  Y 

Stang  &  Gilloiore,  Lorain,  Ohio" 


Price  bid  per  cubic  yard. 


From  chan- 
nel, inside. 


CenU. 


m 


t28 
:25 


From  bai- 
in  Uke. 


OentM, 


t29 


t90 

126 


For  all  the 
excavation. 


m 

f24 


*  Lowest  bid  on  basis  of  place  measurement,     f  Scow  meaaurement.     X  Scow  or  place  meaanrement. 
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BecommeDd  that  award  be  made  to  Stang  &,  Gillmore,  of  Lorain,  Ohio,  at  the  rato 
of  25  cents  per  cable  yard,  place  measurement,  per  inside  dredging,  and  26  cents  per 
cubic  yard,  place  measurement,  for  outside  dredging. 


Abstract  of  proposals  for  furnishing  the  materials  and  doing  the  Ufork  for  repairs,  etc.,  at 

Huron  Barhor^  Ohio, 

[Becelved  and  opened  by  Mj^.  L.  Cooper  Ovennan,  Corps  of  Engineers,  at  11  o'olook,  a.  m.,  Monday. 
September  27, 1886,  nnder  advertisement  datea  Angnst  20, 1880.] 


MateriaL 


2.  L.P.A 

J.  A.  Smith, 

Cleveland, 

Ohio.* 


Whitepine,  24,688  feet,  B.M perMfeet,  B.M. 

White  oak,  14.629  f yet,  B.M do 

Piles,  2,016  linear  feet  per  linear  foot. 

BTOHb,  10  cords per  cord. 

Riprap  stone     do 

Filling  stone,  10  cords do 

Spikes.  900  pounds   per  pound. 

Sand  W.  bolts,  2,055  pounds do 

Drift-bolts,  800  poands do 


Total. 


2, 716. 04 


*  Lowest  bid  and  considered  reasonable. 

Recommend  that  award  be  made  to  Messrs.  L.  P.  &,  A.  J.  Smith  at  the  prices  named 
in  their  proposal. 


ABSTRACT    OP    CONTRACTS    FOR    IMPROVING    HARBOR    AT    HURON,    OHIO,   IN    FORCB 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   ldd7. 

(1)  Contract  with  Stang  6l  Gillmore,  of  Lorain,  Ohio,  dated  September  11,  1886, 
for  dredging  5,000  cubic  yards,  more  or  less,  of  material  from  channel  of  Huron  Har- 
bor, Ohio. 

Rate  paid :  For  dredging  from  channel  through  bar  in  lake,  26  cents  per  cubic  yard, 
place  measurement ;  for  dredging  from  channel  between  piers,  25  cents  per  cubic 
yard,  place  measurement. 

Contract  time  for  completion  extended  to  October  30,  1886. 

Contract  completed  and  closed. 

(2)  Contract  with  L.  P.  4r  J^  A.  Smithy  of  Cleveland,  Ohio,  dated  October  9,  1886, /or 
repairs,  etc.,  to  piers  at  Huron  Harbor,  Ohio, 


Material. 

Rate. 

Material 

Rate. 

White  pine perMfeet,  B.M.- 
White oak do  ... 

Piles per  linear  foot.. 

Brush per  cord.. 

Filling  stone do..,. 

$35.00 

40.00 

.35 

3.00 

5.00 

'  Riprap percord.. 

Spike  per  pound.. 

;  S.  and  W. bolts :...:.do.... 

1  Drift-boits do.... 

1 

$4.50 
.04 
.04 
.03 

Contract  completed  and  closed. 


Statement  of  statistics  and  information  relating  to  Huron  Harbor,  Ohio. 

[Prepared  in  compliance  with  circular  letters  f^m  the  office  of  the  ('hief  of  Engineers,  U.  S.  Army, 
dated  August  10, 1880,  an^  AprU  4, 1887.J 

Amount  expended  on  the  improvemeut  to  June  30, 1887  $117,273.71 

Estimated  amount  required  to  complete  the  improvement 22, 000. 00 

Approximate  annual  cost  of  preserving  and  maintaining 2, 000. 00 

The  available  depth  for  navigation  in  1827,  when  the  work  of  improvement  was 
begun,  was  1  foot,  and  at  which  time  the  port  had  very  little  commerce. 
The  available  depth  is  now  15i^  feet. 
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The  commerce  for  the  fiscal  year  endiDg  Juue  30,  1^7,  was  as  follows : 

Amount  of  revenue  collected $177. 30 

The  imports,  consisting  of  iron  ore,  hard  coal,  lumber,  stone,  lath,  hay,  and 

salt,  amounted  in  value  to. 326,685.50 

The  exports,  consisting  of  coal,  wheat,  and  oats,  amounted  in  value  to. ..  123, 120. 00 

One  hundred  auvi  ninety-seven  vessels,  with  an  aggregate  tonnage  of  66,872  tons, 
entered ;  and  206  vessels,  with  an  aggregate  tonnage  of  54,956  tons,  cleared.  Of  ves- 
sels  entering,  the  largest  cargo  was  1,840  tons  of  iron  ore,  and  the  deepest  draught 
was  14i  feet.  Of  the  vessels  clearing,  the  largest  cargo  was  1,550  tons  of  coal  and 
the  deepest  draught  was  14  feet. 

The  improvement  of  this  harbor  has  been  the  means  of  a  large  reduction  in  freight 
rates  and  an  increase  of  1,000  per  cent,  in  the  business  of  the  harbor.  It  has  had  no 
material  efifeot  on  insurance. 

By  the  completion  of  the  proposed  improvement  this  harbor  would  be  made  second 
to  none  on  Lake  Erie.  It  would  result  in  great  advantage  and  benefit  to  the  com- 
munity. 


LL7. 

IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

The  VermillioQ  Biver  rises  in  the  northern  part  of  Ohio  and  empties 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandusky  Gity. 

A  history  of  the  operations  carried  on  in  the  past  years  for  the  im- 
provement of  this  harbor  will  be  found  in  annual  reports  of  1880  and 
1881. 

The  project  of  improvement  which  was  adopted  in  1836,  when  there 
was  a  depth  of  less  than  2  feet  of  water  on  the  bar  at  the  entrance,  and 
which  project  has  been  amended  from  time  to  time  as  the  requirements 
of  commerce  demanded  deeper  water,  consists  of  parallel  piers  125  feet 
apart,  running  out  to  a  depth  of  12  feet  in  the  lake. 

OPERATIONS  FOR  THE  FISCAL  TEAR. 

At  the  opening  of  the  fiscal  year  there  was  a  balance  on  hand  of 
$758.68  for  this  harbor.  The  act  approved  August  5, 1886,  appropri- 
ated $3,000  for  this  harbor. 

A  contract  for  repairs  was  made,  under  date  of  October  28, 1886,  with 
Messrs.  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio. 

Work  was  at  once  undertaken  and  continued  until  December  30, 

1886,  when  unfavorable  weather  and  the  near  exhaustion  of  the  appro- 
priation caused  a  suspension  of  the  work  and  contract  was  closed. 

Both  piers  were  put  in  fair  condition  considering  the  small  amount 
available  for  the  work.  The  sum  of  $3,450.50  was  expended  in  materials, 
labor,  and  superintendence. 

An  examination  of  the  channel  for  this  harbor  was  made  in  June, 

1887,  which  showed  that  there  was  a  good  channel  with  least  depth  of 
12  feet  from  lake  to  town  landing. 

The  proposed  project  for  this  harbor  provides  for  opening  a  channel 
100  feet  wide  and  14  feet  deep  from  lake  to  the  lower  end  of  the  docks 
at  Vermillion,  this  channel  to  be  secured  by  removing  about  2,000  cu- 
bic yards  of  rock  and  about  25,000  cubic  yards  of  gravel,  sand,  shsAe, 
etc.,  at  an  estimated  cost  of  $15,000.  The  piers  need  further  repairs, ' 
estimated  to  cost  $2,000,  making  a  total  of  $17,000  for  the  project 

The  sand  is  steadily  encroaching  around  the  ends  of  the  piers  into 
the  channel,  and  to  arrest  its  progress  it  will  be  necessary  to  extend 
the  piers,  say,  500  feet  further  into  the  lake,  at  a  cost  of  about  $70,000. 
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With  the  present  limited  commerce  of  YermillioD,  sach  aa  expenditare 
is  not  advisable. 

As  bat  $6,000  of  the  estimated  $17,000  for  proposed  project  has  been 
appropriated,  and  $5,691.82  of  it  expended  in  repairs,  it  is  doubtful 
whether  anything  but  the  keeping  of  the  existing  construction  in  good 
condition  should  be  undertaken  until  an  increase  of  commerce  shall  re- 
quire an  increase  of  channel  depth. 

The  total  amount  appropriated  for  this  harbor  to  June  30, 1887,  is 
$117,942.32,  of  which  sum  $117,634.14  has  been  expended. 

An  abstract  of  proposals  and  an  abstract  of  contract  are  transmitted 
herewith. 

Vermillion  Harbor  is  in  the  coUection  difltrict  of  Sandusky,  Ohio.  There  is  a  fixed 
light  of  the  fifth  order  on  the  west  pier.  Fort  Wayne,  Mich.,  80  miles  distant,  is  the 
nearest  work  of  defense. 

Daring  the  fiscal  year  ending  June  30, 1887,  the  amount  of  revenue  collected  was  $2. 

The  imports,  consisting  of  lumber  and  fish,  amounted  in  value  to  $40,000.  The  ex- 
ports, consisting  of  lumber  and  flAh,  amounted  in  value  to  $5,000.  ^ 

Eleven  vessels,  with  an  aggregate  tonnage  of  6,300  tons,  entered ;  and  13  vessels, 
with  an  aggregate  tonnage  of  960  tons,  cleared.    Exports  shipped  bv  raft, 

Of  the  vesseb  entering  or  clearing,  the  largest  cargo  was  350,000  feet  of  lumber, 
and  the  deepest  draught  was  12  feet. 


Money  statement, 

July  1,  1886,  amount  available $758.68 

Amount  appropriated  by  act  approved  August  5,  1886 3, 000. 00 

3,758.68 
Julv  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 3,450.50 

July  I,  1887,  amount  available 308.18 

(Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  be  profitably  expended  infiscalyearcnaing  June30, 1889    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections2  of  river  and  har- 
bor acts  of  1866  and  1867. 


Abstract  of  propoaaU  for  furnishing  the  materials  and  doing  the  toork  for  repatrs,  etc,  at 

Vermillion,  Ohio, 

(Beceived  and  opened  by  Ma).  L.  Cooper  Overman,  Copps  of  Bni^eers,  at  II  o'clock  a.  m.,  Monday, 
September  27,  1886,  under  adyertisement  dated  Aagaet  90, 1886.] 


Material. 


1.  Btmg  & 
Glllmore,  Lo- 
ralne,  Ohio. 


2.  L.  P.  Sc 

J.  A.  Smith, 

Cleveland. 

Ohio.* 


•Wbite  pine.  85,140 feet.  B.  M per  M.  feet,  BM. 

Whiteoak,  4.687  feet,  B.M do  .. 

Piles,  384  feet per  llneat  foot. 

"      •  -  "T  cord. 


$34.50 

85.00 

.50 


Bmsh 


.pert 


Filling  stone,  20  cords do. 

Ktprap do... 

Spikes,  2.000  pounds per  pound. 

S.  and  W.  bolts,  820  pounds do... 

Drift-bolts,  500  pounds do... 


5.50 


.04 
.04 


132.00 

40.00 

.50 

3.00 

6.00 

5.00 

.03 

.04 


Total. 


3,531.17 


3, 331. 76 


*  Lowest  bid  reasonable  when  quantity  is  considered. 

Recommend  that  award  be  made  to  Messrs.  L.  P.  &  J.  A.  Smith,  of  Cleveland, 
Ohio,  at  prices  named  in  their  proposal. 
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Abstract  of  contract  for  improving  harbor  at  Vfrmilliony  Ohio,  in  force  dnring  the  fiscal 

year  ending  June  30,  18S7. 

ICootraot  with  L.  P.  ic  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  October  28,  1880,  for  repairs,  etc..  to 
pierii  at  Vermillion  Harbor,  Ohio.] 


Material.  Rate.  Material. 


Whltepine perMfeet,B.M  .  $32.00'    Riprap percord. 

Whiteoak do  ...  40.00  I   Spikes perponnd.. 

Piles   per  linear  for  ^  "      "  -  _.  ^  -  ..  •-   *-. 

Brush per  cot 

Filling  stone    do 


Rate. 


ISlOO 

_-.--       ^^ _,w_  _^^-.^..  .03 

Piles   per  linear  foot  .50      S  and  W.  bolts do 04 

Brush percord..       3.00      Drift-bolts do .03 


CoDtract  completed  and  cloned. 


8TATBMSNT  OF  STATISTICS  AND    INFORMATION  RBLATING    TO  VERMILLION    HARBOR, 
,  OHIO. 

[Prepared  in  oompliiuice  with  cironlar  letters  f^om  the  o£Bce  of  the  Chief  of  Engineers,  T7.  S.  Army, 
dated  August  10, 1886,  and  ApriU,  1687]  ^ 

Amonnt  expended  on  the  improyement  to  June  30,  1887 |117,634. 14 

Estimated  amount  required  to  complete  the  improvement 14, 000. 00 

Approximate  annual  cost  of  preserving  and  maintaining 2, 000. 00 

The  available  depth  for  navigation  in  1836,  when  the  work  of  improvement  was 
beffun,  was  li  feet, 
^o  commerce  at  that  time. 

The  available  depth  for  navigation  is  now  12  feet. 
The  commerce  for  the  fiscal  year  ending  June  30,  1887,  was  as  follows : 

Amonnt  of  revenue  collected |2. 00 

The  imports,  consisting  of  lumber  and  fish,  amounted  in  value  to 40, 000. 00 

The  exports,  consisting  of  round  timber,  amounted  in  value  to 5, 000. 00 

Eleven  vessels,  with  an  aggregate  tonnage  of  6,300  tons,  entered ;  and  13  vessels, 
with  an  aggregate  tonnage  of  960  tons,  cleared. 

Of  the  vessels  entering,  the  largest  cargo  was  350,000  feet  of  lumber,  and  the  deepest 
cLranght  was  12  feet. 

All  vessels  cleared  liffht.    Exports  shipped  by  raft. 

The  effect  of  work  thus  far  executed  upon  rates  of  freight  and  insurance  and  upon 
rates  of  competing  routes  of  transportation  **  has  been  beneficial." 

The  completion  of  the  proposed  improvement  will  result  in  great  benefit  to  the 
community,  and  will  be  an  advantage  to  commerce.  Vermillion  is  valuable  as  a  winter 
harbor,  as  much  repairing  of  vessete  is  done  there. 


L  L8.       • 

IMPROVEMENT  OF  HARBOR  AT  MOUTH  OF  BLACK  RIVER,  OHIO. 

Black  River,  Ohio,  is  formed  by  two  branches,  nearly  equal  in  size, 
which,  rising  in  Lorain  County,  Ohio,  and  flowing  northward,  unite  about 
8  miles  from  the  town  of  Lorain,  where  the  river  empties  into  Lake  Erie. 

A  history  of  the  operations  carried  on  during  the  last  fifty- four  years, 
whereby  the  depth  at  the  entrance  to  this  harbor  has  been  increased  from 
about  3  feet  to  at  least  16  feet,  will  be  found  in  Annual  Reports  of  1880 
and  1881. 

The  project  of  improvement  submitted  in  1828,  and  amended  from  time 
to  time,  as  the  demands  of  commerce  called  for  an  increased  depth  in 
channel,  consists  of  parallel  piers,  200  feet  apart,  running  out  from  the 
shore  on  each  side  of  the  mouth  of  the  river  to  a  depth  of  16  feet  in  the 
lake. 
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'  OPERATIONS  DURING  THE  FISCAL  YEAR. 

At  the  begiuning  of  the  fiscal  year  there  were  no  contracts  in  force, 
nor  was  there  any  work  in  progress,  funds  being  entirely  exhausted. 

In  April,  1886,  it  was  report  that  the  bar  had  again  formed  near 
end  of  piers.  As  there  were  no  fands  available,  no  steps  conld  be  taken 
for  its  removal. 

The  act  approved  Aagust  5, 1886,  appropriated  $10,000  for  this  har- 
bor. 

As  dredging  was  badly  needed,  a  contract  was  entered  into  as  soon  as 
possible  for  the  excavation  from  channel.  Contract  was  executed  Sep- 
tember 11,  1886,  with  Stang  &  Gillmore,  of  Lorain,  Ohio.  Operations 
were  commenced  September  16,'  1886,  and  continued,  with  some  slight 
interruptions,  until  September  29,  1886,  when  contract  was  closed. 
About  3,994  cubic  yards  of  material  was  removed,  at  a  cost  of  $1,018.47, 
which  restored  a  good  16-foot  depth  to  channel  from  lake  to  ore-docks. 

As  the  storms  of  the  previous  season  had  done  considerable  damage 
to  both  piers,  especially.the  east  pier,  proposals  were  invited  for  repair- 
ing same  as  far  as  available  funds  would  permit.  A  contract  wa6  exe- 
cuted with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated  October  11, 1886, 
for  the  necessary  repairs. 

Work  was  not  commenced  till  November  1, 1886,  and  had  to  be  sus- 
pended December  11, 1886,  on  account  of  the  ice  and  snow.  Operations 
were  resumed  May  15, 1887,  and  were  continued  until  the  close  ot  the 
fiscal  year,  when  the  work  was  about  seven-eighths  finished.  The  time 
for  completion  of  contract  was  extended  until  July  30,  1887,  at  which 
time  it  is  expected  the  work  will  be  completed  and  the  appropriation 
exhausted. 

The  storms  of  the  past  year  have  done  considerable  damage  to  both 
piers,  especially  the  east  pier,  and  this  pier  is  so  badly  deteriorated  as 
to  require  renewal  above  low-water  surface  for  about  two-thirds  of  its 
length.    The  piers  are  badly  in  need  of  renewal  and  extension. 

The  present  project  provides  for  prolonging  the  west  pier  180  feet 
and  the  east  pier  120  feet,  and  of  renewing  about  200  linear  feet  of  su- 
perstructure, at  an  estimated  cost  of  $45,000.  Of  this  amount,  $37,000 
has  already  been  appropriated,  but  unexpected  repairs,  made  and  to  be 
made,  will  make  it  necessary  to  still  provide  about  $30,000  for  comple- 
tion of  the  existing  project,  all  of  which  can  be  expended  during  the 
fiscal  year  ending  June  30, 1889,  in  prolonging  the  piers  and  renewing 
the  superstructure.  The  total  amount  appropriated  for  this  harbor  to 
date,  June  30, 1887,  is  $220,138.73,  all  of  which  will  be  expended  by 
August  30, 1887,  and  with  which  a  good  16-foot  channel  has  been  ob- 
tained. 

The  commerce  of  this  harbor  is  increasing,  and  it  is  therefore  impor- 
tant that  the  proposed  extension  of  piers  should  be  carried  out  at  as  early 
a  day  as  possible,  to  prevent  a  recurrence  of  the  shoaling  at  the  entrance 
of  harbor. 

The  whole  amount  required  ($30,000)  should  be  appropriated  in  one 
allotment,  and  it  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1889. 

An  abstract  of  proposals  and  an  abstract  of  contracts  are  transmitted 
herewith. 

Black  River  is  in  the  coUection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed  white 
light  of  the  fonrth  order  at  the  outer  end  of  the  west  pier.  The  nearest  work  of  de- 
fense is  Fort  Wayne,  Mich.,  80  miles  distant. 

For  the  fiscal  year  ending  June  30,  1887,  the  imports,  consisting  of  iron  ore,  lumber, 
limestone,  salt,  etc.,  amounted  in  value  to  $840,736.  The  exports,  consisting  of  coal, 
amoanted  to  ^378,330. 
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Two  hundred  and  fifty-nine  vessele,  with  an  aggregate  tonnage  of  84,593  tons,  en- 
tered, and  286  vessels,  with  an  aggregate  tonnage  of  89,498  tons,  cleared  daring  the 
fiscal  year  ending  June  30,  1887. 

Of  the  vessels  entering  or  clearing  the  hirgest  cargo  was  2,400  tons  of  iron  ore^  and 
the  deepest  was  15i^  feet. 

The  commerce  of  this  port  is  inoreasing  and  the  harhor  is  destined  to  take  liigh 
rank  with  the  others  on  the  lakes;  its  trade  in  coal  and  iron  is  daily  becoming  more 
valnable.  It  is  the  lake  terminus  of  the  Cleveland,  Lorain  and  Wheeling  Sa&road, 
which  has  direct  connection  with  the  Ohio  River. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $10, 000. 00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $4,090.26 

July  1,  1887,  outstanding  liabilities 410.75 

—      4,501.01 

July  1, 1687,  amount  available  ...'. 5,4(18.99 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  prontabljr  expended  in  fiscal  year  ending  J  une  30, 1889  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahetraet  of  propotaU  for  dredging  6,000  ouhio  yardsy  more  or  lees,  from  channel  at  Bladk 

Eiver  Harbor,  Ohio. 


[Received  and  opened  by  Mai.  L.  Cooper  OTennan,  Corps  of  £nG:ineerf(,  at  11  o'clock  a.  m..  Friday. 
September  8, 1886,  under  adTertiaement  dated  Aagnst  18, 1886.]                           ^^ 

Name  and  addreaaof  bidders. 

Price  bid  per  cubic  yard. 

Va 

From  chan- 
nel inside. 

From  bar 
in  lake. 

For  aU  the 
excavation. 

1 

L.  P.  &  J.  A.  Smith,  Cleveland,  Ohio* 

Cents. 
29 

OsnU, 
29 

Cents. 
29 

? 

J  ames  Roone  v,  Toledo,  Ohio  * 

2i 

it 

Wm.  J.  Starkweather,  Clevelnnd.  Ohio  * 

29 

4 

Edwin  H.  French,  Pulton,  N.  Y.  t 

Stang  &  Gillmoro,  Lorain,  Ohio  ^ 

^ 

30 
28 

5 

^ 

*  Scow  measurement,    t  Place  measurement.     :{  Scow  or  place  measurement ;  lowest  bid  on  basis  of 

place  measnrement. 

Recommend  that  award  be  made  to  Stang  &  Gillmore,  of  Lorain,  Ohio,  at  the 
rate  of  25i  cents  per  cubic  yard,  place  measurement,  for  all  the  dredging. 


Abstract  of  propoeaU  for  furnishing  the  materials  and  doing  the  work  for  repairs.^  vto.,  at 

Black  Biver  Harbor  J  Ohio, 

[Received  and  opened  by  M%J.  L.  Cooper  Overman,  Corps  of  Engineers,  at  11  o'clock  a.  m.,  Honday, 
September  27, 1886,  under  advertisement  dated  August  20,  1886.1 


Material. 


2.  L.P.& 

J.  A.  Smith, 

Cleveland, 

Ohio. 


White  pine,  162.474  feet,  B.  M per  M  feet,  B.  M. 

White  oak.  17,600  feet,  B.  il do... 

Piles,  2,022  linear  feet per  linearfoot. 

Brush,  40  cords rate  per  cord. 

Filling  stone,  150  cords do. . . 

Riprap do . . . 

Spike,  1.165  pounds rate  per  pound. 

S.  and  W.  bolts.  1,139  pounds do... 

Drift-bolts,  6,400 pounds do... 


Total 7.648.91 


7,904.01 


'Lowest  bid,  and  considered  reasonable. 
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Recommend  that  award  be  made  to  Messrs.  Stang  &  Gillmore,  of  Loraiu,  Ohio,  at 
prices  named  in  their  proposal. 


ABSTRACT  OF  CONTRACTS  FOR  IMPROVING  HARBOR  AT  BLACK  RIVER,  OHIO,  IN  FORCE 
DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

(1)  Contract  with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated  September  11, 1886,  for 
dredging  6,000  cubic  yards,  more  or  less,  of  material  from  channel  at  Black  River 
Harbor,  Ohio. 

Rate  paid,  25i  cents  per  cubic  yard,  place  measurement. 

Contract  completed  and  closed. 

(2)  Contract  with  Stang  4-  Gillmore,  of  Lorain,  Ohio,  dated  October  11,  1886, /or  repain, 
'  etc,  to  piers  at  Black  River  Harbor,  Ohio, 


Material. 


White  pine per  M  feet,  B.M.. 

White  oak do... 

Piles per  linear  foot.. 

Bru«h per  cord.. 

•  Filling  stone do.... 


Bate. 


$31.60  I 

34.90 

.34i 

3.Ut 

5.00 


Material. 


Rate. 


Riprap percord..  $4.60 

Spike perponnd-.j  .04 

S.  and  W.  bolts do....'  .04 

Drifubolto do.. ..I  .03 


Contract  completed  and  closed. 


STATEMENT  OF  STATISTICS  AND  IN^-ORMATION  REL.VTING  TO   BLACK  RIVER  HARBOR, 

OHIO. 

I  Prepared  in  compliance  with  circular  letters  from  the  oflioo  of  the  Chief  of  Engineers,  U.  S.  A.,  dated 
■     August  10.  1886,  and  April  4,  1887.] 

Amount  expended  on  the  improvement  to  June  30,  1887 $214, 228. 99 

Estimated  amount  required  to  complete  improvement 20, 000.  UO 

Approximate  annual  cost  of  preserving  and  maintaining 2, 000. 00 

The  available  depth  for  navigation  in  1828,  when  work  of  improvement  was  be- 
gun was  3  feet. 
The  commerce  at  that  time  is  unknown. 
The  available  depth  for  navigation  is  now  16  feet. 
The  commerce  for  the  fiscal  year  ending  June  30,  1887,  was  as  follows : 

The  imports,  consisting  of  iron  ore,  lumber,  limestone,  salt,  etc.,  amounted  in 

value  to $840,736 

The  exports,  consisting  of  coal,  amounted  in  value  to 378^  330 

Two  hundred  and  fifty- nine  vessels,  with  an  aggregate  tonnage  of  64,593  tons  en- 
tered, and  286  vessels,  with  an  aggregate  tonnage  of  89,498  tons,  cleared. 

The  largest  cargo  of  vessels  entering  was  2,407  tons  of  iron  ore.  The  largest  cargo 
of  vessels  clearing  was  2,250  tons  of  coal. 

The  deepest  draught  of  vessels  clearing  was  l^f^  feet. 

The  work  of  improvement,  thus  far  executed,  has  had  a  material  effect  in  the  re- 
duction of  rates  of  freight  and  insurance. 

The  completion  of  the  proposed  improvement  would  be  very  advantageous  to  com- 
merce, a  great  benefit  to  the  communit}'',  and  by  its  completion  would  be  gained  a 
harbor  second  to  none  on  Lake  Eric. 


LLg. 

IMPROVEMENT  OF  MOUTH  OF  ROCKY  RIVER,  OHIO. 

Rocky  River  rises  in  the  northern  part  of  Ohio,  and,  flowing  north, 
empties  into  Lake  Erie  abpat  5  miles  west  of  Cleveland. 
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A  history  of  the  operations  heretofore  carried  on  at  this  place  under 
various  acts  of  Congress  will  be  found  in  the  Annual  Eeports  of  the 
Chief  of  Engineers  for  1880  and  1881. 

The  violent  storms  of  the  springs  of  1884, 1885, 1886,  and  1887  did 
considerable  damage  to  the  pier  at  this  harbor. 

OPERATIONS  FOR  THE  FISCAL  TEAR. 

Balance  on  hand  at  beginning  of  the  fiscal  year  of  appropriation 
under  act  of  June  14, 1880,  was  $113.87,  and  no  further  appropriation 
was  made  during  the  fiscal  year.  No  work  done  during  the  fiscal  year 
for  want  of  funds.  The  mouth  of  Eocky  Eiver  is  not  a  port;  it  has  no 
commerce,  and  any  expenditure  of  funds  for  its  improvement  beyond 
necessary  repairs  to  the  existing  pier  is  not  deemed  advisable. 

The  Cleveland  harbor  of  refuge  is  only  5  miles  distant.  An  appro- 
priation of  (3,000  for  repairs  is  all  that  is  required  at  present.  The 
total  amount  appropriated  for  the  river  mouth  to  present  date  has  been 
$39,000,  of  which  sum  $38,880.69  has  been  expended. 

An  examination  of  the  river  made  in  October,  1^83,  showed  that  there 
was  a  fair  channel  150  feet  wide,  with  least  depth  of  7  feet  from  lake  to 
head  of  Island  Ko.  1  inside  the  pier;  all  that  the  commerce  of  the.  river 
calls  for. 

The  last  river  and  harbor  bill  (act  of  August  5, 1886),  made  no  ap- 
propriation of  funds  for  this  harbor,  hence  no  repairs  were  made  during 
the  fiscal  year  ending  June  30, 1887,  and  this  delay  has  increased  the 
amount  of  repairs  now  necessary. 

The  nearest  light-house  is  at  Cleveland.  The  nearest  work  of  defense  is  at  Fort 
Wayne,  Mich.,  106  miles  distant. 

Money  statement. 

Julyl,  1886,  amount  available $131.87 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 12.56 

July  1, 1887,  amount  available 119.31 

{Amount  that  can  be  profitably  expended  in  repairs  in  fiscal  year  ending 
June30,1889 4,000.00 
Submitted  in  compliance  with  requirements  of  secticms  2  of  rivez  and 
harbor  acts  of  1866  and  1867. 


STATEMENT  OF  STATISTICS  AND  INFORMATION  RELATING  TO  ROCKY  RIVER  HARBOR, 

OHIO. 

[Prepared  in  compliance  with  circular  letters  from  the  office  of  the  Chief  of  Engineers,  17.  S.  A., 
dated  Augoat  10,  1886,  and  April  4, 1887.] 

Amount  expended  on  the  improvement  to  June  30,  1887 $28, 880. 69 

Approximate  annual  cost  of  preserving  and  maintaining 1, 000. 00 

The  available  depth  for  navigation  in  1873>  when  work  of  improvement  was  begun, 
was  4  feet. 

The  available  depth  for  navigation  is  now  8  feet. 

Rocky  Biver  is  not  a  port  and  has  no  commerce. 

The  work  thus  far  executed  has  had  no  effect  upon  rates  of  freight  and  insurance, 
etc. 

No  practical  benefit  would  be  derived  ftom  the  completion  of  the  proposed  im- 
provement. 
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Lr  L  lO. 

IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

ClevelaDd,  Ohio,  is  sitaated  at  the  mouth  of  the  Oayahoga  River. 
This  river  rises  in  the  uortheru  part  of  Ohio,  and  after  a  very  circuitous 
course  empties  into  Lake  lErie.  A  description  of  the  operations  carried 
on  in  past  years  for  the  improvement  of  this  harbor  will  be  found  in 
Annual  Reports  of  1880  and  1881. 

The  original  project  of  improvement  adopted  in  1825,  when  there  was 
a  depth  of  only  3  feet  in  the  narrow  and  crooked  channel  at  the  entrance, 
and  which  project  has  been  amended  from  time  to  time  as  the  demands 
of  commerce  called  for  an  increased  depth  of  water,  provides  for  parallel 
piers  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the  lake.  This 
project  is  completed. 

Ill  1875,  in  accordance  with  an  act  of  Congress,  a  plan  was  submitted 
for  a  harbor  of  refuge  at  this  place. 

This  plan,  which,  after  amendment  by  the  Chief  of  Engineers,  was  ap- 
proved by  the  Secretary  of  War,  provided  for  an  outer  breakwater  in  a 
depth  of  about  5  fathoms,  connected  at  its  west  end  with  the  main  shore. 
The  entrance  near  the  east  end  waaf  to  be  protected  by  extending  the 
west  pier  at  the  mouth  of  the  river,  ''according  to  original  plan." 

The  original  project  of  the  Boanl  of  Engineers  provided  for  prolong- 
ing the  west  pier,  but  such  earnest  protests  were  made  against  this  by 
I>arties  interested  in  commerce,  and  such  urgent  appeals  made  for  the 
extension  of  the  east  pier  instead,  that  the  honorable  Secretary  of  War, 
before  whom  these  facts  were  placed^  decided  to  comply  with  the  wishes 
of  the  mariners,  and  has  directed  that  the  east,  instead  of  the  west,  should 
be  prolonged. 

This  plan  has  been  still  further  amended  by  project  for  an  additional 
breakwater,  extending  on  the  east  side  of  the  opening  between  the  piers. 

The  shore  arm  of  the  west  breakwater  starts  from  a  point  about  700 
feet  west  of  the  extremity  of  the  old  bed  of  the  Cuyahoga  River  and 
runs  out  into  the  lake,  in  a  direction  nearly  due  north,  a  distance  of  3,130 
feet. 

The  lake  arm,  which  is  about  parallel  with  the  main  shore,  is  4,030 
feet  long,  and  a  point  200  feet  from  its  eastern  extremity  a  spur  100  feet 
long  runs  out  at  right  angles,  so  as  to  break  the  force  of  the  heavy  sea 
rolling  along  the  breakwater  during  westerly  and  northwesterly  gales. 

All  this  portion  was  completed  in  December,  1883. 

The  proposed  east  breakwater  begins  at  a  point  on  the  prolongation 
of  the  lake  arm  of  the  west  breakwater  and  500  feet  from  it ;  extends 
eastward  on  this  line  about  1,1QQ  feet ;  then  inclines  toward  the  shore,  and 
extends  2,400  feet  in  a  depth  of  25  feet  of.  wat^r ;  and  having  between 
its  eastern  end  and  the  curve  of  14  feet  depth  of  water  an  entrance 
1,200  feet  wide. 

For  the  history  of  this  change  in  plan  for  harbor  of  refuge,  see  Annual 
Reports  of  1884,  1885,  and  1886. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress,  nor  were 
there  any  contracts  in  force. 

The  available  balance  of  funds  on  hand  was  $87,001.86,  of  which  no 
portion  was  available  for  the  proposed  east  breakwater. 
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The  act  approved  August  5, 1886,  relating  to  Cleveland  Harbor,  Ohio, 
reads  as  follows : 

Improving  harbor  at  Clevelancl,  Ohio,  on  the  last  plan  projected,  $93,750 ;  of  which 
$30,000  are  to  be  UHed  in  building  a  parapet  on  the  existing  breakwater,  and  the 
1100,000  now  on  hand  to  be  available  for  work  on  the  last  plan. 

A  project  for  the  expenditure  of  these  sums  was  submitted.  Propos- 
als were  invited  and  opened  October  18  for  constructing  about  1,200 
linear  feet  of  the  foundation  for  the  east  breakwater.  Contract  was 
executed  October  28, 1886,  with  Messrs.  L.  P.  and  J.  A.  Smith,  of  Cleve- 
land, Ohio. 

The  work  was  commenced  in  November  and  continued  during  the  re- 
mainder of  the  fiscal  year  when  weather  permitted.  About  1,200  linear 
feet  of  foundation,  requiring  about  3,500  cords  of  stone,  had  been  about 
seven-eighths  finished  by  June  30,  1887,  which  was  the  date  fixed  for 
the  completion  of  this  part  of  the  work.  On  account  of  the  diflBculty  in 
obtaining  vessels  to  carry  the  stone,  the  contractors  were  unable  to  com- 
plete the  work;  they,  therefore,  applied  for  and  obtained  an  extension  of 
time  until  September  1, 1887.  The  entire  foundation  required  under 
this  contract  will  doubtless  be  completed  by  the  end  of  August,  1887. 

Proposals  were  opened  December  13, 1886,  for  constructing  about 
1,200  linear  feet  of  the  east  breakwater  and  iiirnishing  the  iron  for  same. 
The  contract  for  iron  was  awarded  to  Charles  W.  Scofield,  of  Cleveland, 
Ohio.  The  contract  for  materials,  other  than  iron,  and  for  the  labor 
was  awarded  to  Mr.  Charles  E.  Williams,  of  Buffalo,  N.  Y.  Mr.  Will- 
iams failed  to  execute  his  bond  or  enter  into  contract,  and  the  work 
was  awarded  to  the  next  lowest  bidders,  Messrs.  L.  P.  and  J.  A.  Smith, 
of  Cleveland,  Ohio.  A  contract  was  at  once  made  with  them  dated 
February  28,  1887. 

Repairs  to  piers  and  breakwater  were  made  at  various  times  during 
the  year  by  "hired  labor  and  purchase  in  open  market,"  the  character 
and  quantity  of  the  work  to  be  done  making  that  system  more  econom- 
ical and  advantageous  than  contract  method. 

For  this  purpose  the  sum  of  $750  was  expended  during  the  fiscal  year. 

At  the  close  of  the  fiscal  year  ending  June  30, 1887,  the  piers  were  in 
fair  repair  and  the  breakwater  in  fair  condition  and  withstanding  well 
the  action  of  the  storms.  Some  slight  repairs  were  needed  to  piers  and 
breakwater,  which  will  be  commenced  in  August.  There  was  a  good 
15J-foot  channel  between  the  piers  and  to  deep  water  in  the  lake. 

The  cost  of  the  proposed  east  breakwater,  3,500  feet  long,  was  esti- 
mated to  be  about  $440,000.  The  estimated  cost  of  this  harbor  of  refuge 
as  originally  projected  and  approved  was  $1,800,000.  The  amount  ex- 
pended up  to  the  present  time,  the  west  breakwater  being  completed  as 
originally  designed,  is  $800,000.  When  the  work  now  recommended  is 
constructed  the  total  cost  of  the  harbor  of  refuge,  under  the  project 
now  approved,  will  be  about  $1,300,000,  which  is  $500,000  less  than  the 
original  estimate. 

A  Board  of  Engineers  further  recommended,  in  order  that  the  harbor 
may  completely  fulfill  the  objects  for  which  it  was  constructed,  that  a 
harbor-master  be  appointed  and  that  a  strong  sea- going  tug  be  employed 
during  the  season  of  navigation  to  tow  in  and  place  vessels  which  can 
not  be  handled  by  the  river  tugs. 

A  Board  of  Engineers  also  recommended  the  construction  of  a  parapet, 
about  4  feet  high  and  16  feet  wide  on  the  present  west  breakwater,  to 
prevent  the  pouring  over  into  the  harbor  the  large  volume  of  water 
thrown  therein  during  heavy  gales,  which  it  is  asserted  raises  the  level 
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of  the  water  within  the  harbor  to  such  an  extent  as  to  produce  a  very 
strong  current  out  of  it  at  the  entrance. 

The  cost  of  such  a  parapet  would  probably  be  about  $G0,000. 

Proposals  for  constructing  this  parapet  wall  were  opened  May  10, 
1887,  and  resulted  in  the  execution  of  a  contract  with  Mr.  B.  S.  Qor- 
ton,  of  Vermillion,  Ohio,  for  the  construction  of  about  4,000  linear  feet 
for  the  available  sum  of  $30,000.  Work  was  commenced  June  1, 1887, 
and  continued  until  close  of  the  fiscal  year.  The  progress  was  fair,  and 
it  is  hoped  that  the  entire  amount  of  work  contracted  for  will  be  com- 
pleted by  the  close  of  the  year  1887. 

The  original  estimate  for  the  harbor  of  refuge  was  (1,800,000.  About 
$800,000  has  been  expended,  and  five-sixths  of  the  original  plan  com- 
pleted. The  proposed  change  of  plan  is  estimated  to  cost  $440,000,  so 
that  the  harbor  of  refuge  with  an  eastern  breakwater  can  be  completed 
for  about  $500,000  less  than  the  original  estimate. 

The  amount  estimated  as  required  for  the  completion  of  the  approved 
change  in  project  is  $319,250,  which  sum  should  be  appropriated  in  one 
allotment,  and  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1889. 

The  harbor  of  refuge,  as  now  planned,  will,  when  completed,  be  about 
2  miles  long,  and  offers  an  area  of  300  acres  for  anchorage,  the  depth 
in  200  acres  of  which  will  be  from  17  to  29  feet. 

The  total  expenditure  for  the  fiscal  year  ending  June  30,  1887,  in- 
cluding repairs,  contingencies,  etc.,  was  $12,692.04.  The  total  amount 
appropriated  to  July  1,  1887,  for  the  harbor  of  refuge  is  $993,750,  of 
which  sum  $821,898.32  has  been  expended  to  June  30, 1887,  less  about 
$:34,750,  expended  in  repairs  to  piers,  dredging,  etc.,  for  Cleveland  Har- 
bor proper. 

The  river  and  harbor  bill  approved  August  5,  1886,  reads  as  follows, 
as  relates  to  Cleveland  Harbor: 

Improviog  harbor  At  Cleveland,  Ohio,  on  the  last  plan  projected,  $93,750;  of  which 
S30,0u0  are  to  be  used  in  building  a  parapet  on  the  existing  breakwater,  and  the 
$100,000  now  on  hand  to  be  available  for  work  on  the  last  plan. 

Contracts  for  the  expenditure  of  above  funds  have  been  made,  and 
the  work  will  be  completed  as  soon  as  practicable.  All  funds  will  be  ex- 
pended (or  contracted  for)  during  the  fiscal  year  ending  June  30,  1888. 

The  parapet  on  the  west  breakwater  will  be  constructed  to  the  extent 
of  the  $30,000  by  end  of  calendar  year,  and  the  greater  part  of  the  1,200 
linear  feet  of  east  breakwater  (which  is  about  the  length  of  completed 
breakwater  that  $120^000  will  pay  for)  will  be  in  progress  and  half 
finished  by  December  30, 1887. 

An  << abstract  of  proposals"  and  an  <^  abstract  of  contracts"  are 
transmitted  herewith: 

Cleveland  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  third  order  on  shore  and  a  beacon  on  the  enter  end  of  each  pier, 
and  a  beacon  on  the  independent  crib  Jast  inside  the  east  end  of  the  lake-arm  of  the 
breakwater.    The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 

The  amount  of  revenue  collected  during  the  fiscal  year  ending  June  30,  1887,  was 
1299,330.60. 

The  imports,  consisting  of  general  merchandise,  iron  ore,  lumber,  coal,  provisions 
and  Diodnce,  amounted  in  value  to  ^,680,082.  The  exports,  consisting  of  general 
merchaDdlse,  coal,  iron,  and  oil,  amounted  in  value  to  $46,501,153  during  the  fiscal 
year  ending  June  30,  1887. 

Two  thousand  nine  hundred  and  thirty-nine  vessels,  with  an  aggregate  tonnage  of 
1,371,452  tons,  entered ;  and  2,940  vessels,  with  an  aggregate  tonnage  of  1,390^031 
tons,  cleared,  during  the  fiscal  year  ending  June  30,  ltfb7.  Of  the  vessels  entering, 
the  largest  cargo  was  2,504  tons  of  iron  ore,  and  the  deepest  draught  was  16  feet. 
Of  the  vessels  clearing,  the  largest  cargo  was  2,700  tons  of  coal,  and  the  deepest 
draught  was  15^  feet. 
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Money  statement 

July  1,  1886,  amoant  available |87,001.86 

Amou  Dt  a{>propriated  by  act  approved  August  5, 1886 93, 750. 00 

180,751.86 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 12,692.04 

July  1,  1887,  outstanding  liabilities 2,136.84 

14,828,88 

July  1,  1887,  amount  available , 165,022.98 

{Amount  (estimated)  required  for  completion  of  existing  project 319, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  319, 250. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  furnishing  office  supplies,  staiionenfy  hardwire,  paint,  oil,  etc.,  as 
mail  le  require  for  use  by  the  United  States  Engineer  during  the  fiscal  year  ending  June 
30, 1887. 

[Becoived  and  opened  by  M%|.  L.  Cooper  Orerman,  Corps  of  Engineers,  at  11  o'clock  a.  in.  Monday, 
October  11, 1886,  under  adyertisement  dated  September  20, 1886.] 


Ag;;regate  of  bid  on— 

I 

i 

Stationery  supplies. 

Iron,  tools,  hard- 
ware, wire,  rope, 
paint,  oils,  etc. 

No.  1                Name  and  addt^ss  of  bidder. 

Ill 

ce  es  S 

m 

Bid(«  for  a  major- 
ity of  Articles 
in  scbedolc. 

111 

n 

1 

Short  &  Forman.  Cleveland,  Ohio* 

$61.19 
IZQO 
75.75 
C2.50 

$89.62 
101.80 

1279.36 
268  6^ 

? 

BitwkB  &.  Co.,  Clovolaiul,  Ohio 

3 

A.  T.  Osborn  &  Co.,  Cliveland.  Ohio 

Mcintosh,  Good  &  Huntington,  Cleveland, 

Oblo.t 
J.  C.  Wilmot.  Cleveland,  Ohio 

$57.22 
87.86 

64.10 

4 

91.40 

$148.  VJ 

5 

6 

The  Stnrtevant  Lumber  Company,    Cleve- 
hind.  Ohio.: 

*  Lowest  bid  for  mean  of  articles  requured,  and  but  $10.68  higher  in  the  aggregate  of  all  artielfis. 

t  Lowest  bid  for  hardware,  etc. 

t  No  regular  bid  received  for  lumber,  this  firm  simply  inclosing  a  general  prioe>list. 

Recommend  that  award  be  made  to  Messrs.  Short  &  Forman  for  the  stationery  sup- 
plies, as  per  prices  in  their  bid. 

Becommend  that  award  be  made  to  Messrs.  Mcintosh,  Good  &  Huntington  for  iron, 
hardware,  paints,  oils,  etc.,  and  same  firm  articles  of  drawing  materials,  as  per  prices 
in  their  bid. 


Abstract  of  proposals  for  furnishing  and  placing  3,600  cords,  more  or  less,  of  rubble^Um 
in  foundation  for  east  briakwater  at  Cleveland  Harbor^  Ohio. 


[Received  and  opened  by  MoJ.  L.  Cooper  Overman,  Corps  of  Engineers,  at  11  o*olook  a.  m.  Monday,  Co- 
tober  18, 1886,  under  advertisement  dated  September  25, 1886.] 

No. 

Name  and  address  of  bidder. 

EubblMtone. 
per  cord. 

1 

Carkin.  Stickuey  &,  Cram.  East  Safrinaw,  Mich 

15.90 

?, 

L.  P.  &  J.  A.  Smith,  Cleveland,  Ohio* 

4:90 

B 

Robert  Oreenhulir  and  E.  B.  I>e  Lamater  Cleveland  Ohio 

6.45 

4 

St<i>Tig  A-  Glllmore,  Loraine,  Ohio ...... ........ 

6.21 

*  Lowest  bid. 
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Recommend  that  award  be  made  to  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  at  the 
rate  of  $4.90  per  cord. 


Abstract  of  proposaU  iofurRish  all  the  material,  other  than  iron,  and  to  do  all  the  work  of 
whatsoever  kind  necessary  in  the  conetraciion  of  1,200  linear  feet,  more  or  less,  of  east 
breakwater  at  Cleveland,  Ohio. 

[ReceiTed  and  opened  by  HaJ.  L.  Cooper  Overman,  Corps  of  EDffinef'rs,  at  United  States  engineer 
office,  Cleveland,  Ohio,  at  11  o'clock  a.  m.,  Monday,  December  13, 1886,  under  advertisement  dated 
November  12.  1886.1 


Materials. 

1.  J.  L.  John- 
son, Fnlton, 
a.  T. 

2.  L.P.&J.A. 

Smith,  Cleve- 

land,  Ohio. 

8.  Charles  E.  Will- 
iams, Bnffido, 

Clevelaid,5t2?* 

Bate. 

Total. 

Kate. 

Total. 

Rate. 

Total. 

Bate. 

Tot«L 

Hemlook,  1,384.000  feet,  B.  M. 
White  pine,  890,000  feet.  B.  M. 
White  oak.  07,600  feet,  B.  M  . 
Stone  (foundation  and  filling), 
7,600  cords 

$25.00 
3B.00 
50.00 

7.00 
2.60 
7.00 

$34,600 
33,820 
4,&» 

53,200 

81,200 

110 

$22.00 
28  00 
80.00 

5.50 
L50 
5.00 

$30,448 
24,920 
2.928 

41,800 

16,000 

85 

$10.50 
31.50 
33.04 

4.00 

1.20 

20.00 

$26,088.00 
28.035.00 
3,812.54 

87,240.00 

14,400.00 

840.00 

$24.75  $84^264.00 
80.00     26,700.00 
40.00      8,004.00 

7.00     53,20a00 
2.60     31,200.00 
6u60          110.60 

Stone,  riprap,  12,000  tons 

Treenails,  1,700 per  100.. 

Total 

157, 819 

118, 181 

U0,315.54 

140.368.50 

*  Lowest  bid. 

Hecommend  that  award  he  made  to  Charles  E.  WilliamB,  of  Buffalo,  N.  T.,  to  fnr- 
uish  all  the  material,  other  than  iron,  required,  and  all  the  labor  necessary  to  do  the 
work,  at  prices  in  accordance  with  his  proposal. 


Abstract  of  proposals  for  furnishing  all  the  iron  required  in  the  construction  of  1,200  linear 
feet,  more  or  less,  of  east  breakufater  at  Cleveland,  Ohio, 

[Received  and  opened  by  Mi^.  L.  Cooper  Overman,  Corps  of  Engineers,  at  Cleveland,  Ohio,  at  II 
oclock  a,  ni.,  Monday,  December  l8, 1886,  under  advertisement  dated  November  12, 1886.] 


Materials. 

1.  A.   Laoonr, 
Cleveland,  Ohio. 

2.  Charles  W. 
Scofleld.  Cleve- 
land, Ohio.* 

8.  William  M. 
Pattison,  Cleve- 
land, Ohio. 

Rate. 

TotaL 

Rate. 

TotaL 

Rate. 

Total. 

Iron  plates,  1 3, 500  ponnds per  pound . . 

Iron  an<sle  plates,  3. 375  pounds do 

S.  and  W.  bolts,  18. OCO pounds do.... 

Urift-bolts,  188,060  pounds do.... 

Button  headed  bolu,  11.000  pounds do. . . . 

Boat  spike,  13,000  pounds do 

Strap  irons,  13,000  pounds do.... 

Bands,  with  hinge  ends,  208 per  unit. . 

Bands,  with  hinge  and  angle  ends,  104.  .do. . . . 

Tie  rods,  312 do.... 

Tombuokles,  156 do.... 

$0.03 
.03 
.03 

:^ 

8.00 
8.00 
4.62 
L20 

$405.00 
101.25 
570.00 

4,230.00 
660.00 
83a  00 
325.00 
624.00 
812.00 

1,441.44 
187.20 

$0.03} 
.03 
.031 
.02i 
.03 

.03 
1.10 
1.64 
2.88 
LIS 

$472.56 
118. 12 
617.60 
4,700.00 
880.  CO 
867.50 

8oaoo 

.     247.52 
170.66 
808.56 
176.28 

.03 

2.75 
8.25 
8.75 
LIO 

$432.00 

loaoo 

570.00 
4,512.00 
874.00 
818.50 
825. 00 
572.00 
838.00 
858.00 
171.60 

0,103.80 

8,47&54 

8^  570. 10 

*Lowestbid. 


Recommend  award  be  made  to  Charles  W.  Scofield,  of  Cleveland,  Ohio,  for  faniish* 
ing  all  the  iron  required,  at  prices  in  accordance  with  his  proposal. 
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Abstract  of  proposals  for  consiruciing  4,500  linear  feetj  more  or  Uss,  of  parapet  ivall  on 
west  breakwattr  at  Clevelandy  Ohio. 

[Bec«iTed  and  opened  by  Mi^f.  L.  Cooper  Overman,  Corps  of  Bngineers,  at  11  o'clock  a.  m.,  Taesday, 
May  10,  1887,  under  advbrtlBement  dated  April  12, 1887.] 


liTo. 


Name  and  address  of  bidder. 


Rate  per  M 
fttot,  B.  M. 


ri 
-I 


:2| 


Rate 
per 
cord. 


"s 
li 


Rate  per  pound. 


58. 

pi 


5^ 


*  «9 

c  a  *" 


TotaL 


B.  8.  HorUm,  YenDilUon,  Ohio  *  . . . 
Kerr,  Sumg  Sc  Gillmore,  Lorain, 

Ohiot...T 

L.  P.  and  J.  A.  Smith,  Cleveland, 

Ohlot 

Coartlsnd  D.   Merry,   Barghill, 

Ohio 


$30.  SO 
80.00 
30.00 
38.00 


.CsnU. 
13.5.00  $0.00    3| 


82.00 
30.00 
83.00 


5.50  !      8 


5.00  I 
0.25  ! 


Cents. 

4 

H 

8 

3ft 


Cents. 

4 

3 

3ft 


$50.00 
120.00 
100.00 
60.00 


$32,228.00 
34,210.20 
82,665.00 
84,132.05 


«  Lowest  bid. 


t  Highest  bid. 


:  Next  lowest  bid. 


Bid  of  B.  S.  Horton  informal.  The  ^aranty  filled  out  on  one  proposal  only,  and 
that  one  does  not  comply  with  instruotioua  as  to  certificate ;  also  fails  to  comply  with 
items  5|  6,  7,  8,  9,  and  11  of  instmotions  to  bidders. 

Recommend  that,  in  view  of  the  above  informalities  and  the  slight  dififerehce  in 
total  between  the  lowest  and  the  next  lowest  bid,  the  work  be  awarded  to  Messrs.  L. 
P.  and  J.  A.  Smith,  of  Cleveland,  Ohio,  at  the  prices  named  in  their  proposal. 


ABSTRACT  OF  CONTRACTS  FOR  IMPROVING   HARBOR  AT  CLEVELAND,  OHIO,  IN  FORCS 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1687. 

(1)  Contract  with  L.  P.  and  J.  A:  Smith,  of  Cleveland,  Ohio,  dated  October  28, 1886, 
for  nimishiDg  and  placing  3,600  cords,  more  or  less,  of  rubble-stone  for  foundation  for 
east  breakwater.  Kate  paid,  $4.90  per  cord  (of  Ititi  cubic  feet),  delivered  and  placed. 
Contract  extended,  as  to  time  of  completion,  to  September  1,  ld87. 

(8)  Ckmtract  with  Charles  W.  SoofiM,  of  Cleveland,  Ohio,  dated  January  13, 1887,  for  fur- 
nishing  the  iron  required  in  the  construction  of  1,213  linear  feety  more  or  less,  of  east  break- 
water. 


Material. 

Rat«. 

HateriaL 

Bate. 

Trmi  nlafiM     ..  .......... ....Dervonnd.. 

.031 
.03i 
.02* 
.03 

,m 

Strap-iron w. perponnd.. 

Bands  with  hinge  ends each.. 

Bands  with  hinge  and  angle  end ...  do 

Tie  rods do.... 

Turn  buckles do.... 

$0.03 

Iron  anele  plates.  A. ...do.... 

8.  and  W.  bolts do.... 

Drift-bolls do.... 

Bntton-beaded  bolts .do.... 

BoAt  sDikes do 

Ll» 
L64 
2.88 
L18 

Contract  extended,  as  to  time  of  completion,  to  July  15,  1887. 

(3)  Contract  with  L.  P.  and  J.  A,  Smith,  of  Cleveland,  Ohio,  dated  Feibruary  28, 1887,  for 
furnishing  all  the  materials,  except  iron,  and  doing  all  the  work  required  in  the  construction 
of  1,218  linear  feet,  more  or  less,  of  east  breakwater. 


Haterial. 

Rate. 

Materia). 

Rate. 

Hemlook 

White  pine.. 
White  oak... 



...feet,B.M.. 

do.... 

do...- 

122.00 
28  00 
80.00 

Fonndation  and  fiUine  stone  . 

Riprap  

Troenails 

.per  cord.. 
..per  ton.. 
...per  100.. 

$&50 
L60 
6.0O 

Work  in  progress.    Time  for  completion  of  contract.  Jnme  1,  1888. 
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(4)  Ckmtract  with  B,  8.  Horton,  of  Vermillion,  OkiOf  dated  May  27, 1887, /or  theoonatruo- 
iion  of  4,000  linear  feet,  more  or  less,  of  parapet  wall  on  west  breakwater. 


HateriaL 

Bate. 

Material 

Bate. 

White  vine per  H  feet.  B.M.. 

$30.60 

85.00 

6.00 

.031 

Spike per  pound.. 

8.  andW.  bolta f.do.... 

ItemoTin£  and  replacing  decking,  per  100 

$0.04 

wwtoSS!:...: .r:*.r::.do.... 

Filling  stone per  cord.. 

Diift-Dolts per  pound.. 

.04* 
50.00 

Work  in  progress.    Time  for  completion  of  contract,  December  31, 1687. 


ABSTRACT  OF  CONTRACTS  FOR  FURKISHIXa  THB  UNITBD  STATES  BNGINBBR  OFFICB 
AT  CLEVBLAND,  OHIO,  WITH  SUCH  OFFICB  SUPPUBS,  STATIONERY,  HARDWARE, 
ETC.,  AS  MAT  BE  REQUIRED  DURING  THB  FISCAL  TEAR  ENDING  JUNE  30,  1867. 

(5)  Contract  with  Brooks  &  Co.,  of  Cleveland.  Ohio,  dated  November  11, 1886,  for 
furnishing  office  supplies,  stationery,  etc.  Total  value  of  articles  purchased  under 
this  contract,  $192.21. 

Contract  completed  and  closed. 

(6)  Contract  with  Mcintosh,  Good  &  Huntington,  of  Cleveland,  Ohio,  dated  No- 
vember 2, 1886,  for  furnishing  hardware,  etc.  Total  value  of  articJes  purchased  under 
this  contract,  $94.51. 

Contract  completed  and  closed. 

STATEMENT    OF   STATISTICS  AND    INFORMATION    RELATING   TO  CLEVELAND   HARBOR, 

OHIO. 

[Prepared  in  coanpllanoe  with  circular  letter*  fkt>m  the  office  of  the  Chief  of  Engineers,  U.  S.  Army, 
dated  Angoat  10, 1886,  and  April  4, 1887.  t 

Amount  expended  on  the  improvement  to  June  30,  1887,  was — 

For  Cleveland  Harbor  proper $368,400. 00 

For  harbor  of  refQg;e 787,148. 3'i 

Estimated  amount  required  to  complete  the  improvement — 

The  harbor  of  reflige 319,250.00 

Approximate  annual  cost  of  preserving  and  maintaining — 

Cleveland  Harbor  proper 2,000.00 

The  harbor  of  refuge 10,000.00 

The  available  depth  for  navigation  in  1825,  when  the  work  of  improvement  was  be- 
gun, was  4  feet.    The  commerce  at  that  time  is  unknown,  but  was  considerable. 
The  available  depth  for  navigation  is  now  16  feet. 
The  commerce  for  the  fiscal  year  ending  June  30, 1887,  was  as  follows : 

Amount  of  revenue  collected $299,330.60 

The  imports,  consisting  of  general  merchandise,  iron  ore,  lumber,  coal, 

provisions,  and  produce,  amounting  in  value  to 30, 680, 082. 00 

The  exports,  consisting  of  general  merchandise,  coal,  iron,  and  oil, 

amounting  in  value  to 46,501,153.00 

Two  thousand  nine  hundred  and  thirty-nine  vessels,  with  an  aggregate  tonnage  ot 
1,371,452  tons,  entered ;  and  2,940  vessels,  with  an  aggregate  tonnage  of  1,390,031  tons, 
cleared. 

Of  the  vessels  entering,  the  largest  cargo  was  2,504  tons  of  iron  ore,  and  the  deepest 
draught  was  16  feet. 

Of  the  vessels  clearing,  the  largest  carga  was  2,700  tons  of  coal,  and  the  deepest 
draught  was  15^  feet. 

The  work  thus  far  executed  has  had  a  material  effect  in  the  reduction  of  rates  of 
freight  and  insurance  and  of  competing  routes  of  transportation. 

The  completion  of  the  proposed  improvement  would  result  in  great  benefit  to  the 
community,  and  is  of  daily  and  pressing  importance  to  commerce.  The  commerce  of 
this  port  is  rapidly  increasing  beyond  the  capacity  of  the  harbor  to  care  for  it. 
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L  L  II. 

IMPROVEMENT  OF  F AIRPORT  HARBOR,  OHIO. 

'Grand  Eiver  rises  in  the  northeastern  part  of  Ohio,  and,  after  a  very 
'circuitons  coarse,  empties  into  Lake  Erie  at  a  point  aboat  midway  be- 
tween its  eastern  and  western  extremities. 

A  full  description  of  the  operations  curried  on  for  the  improvement 
of  this  harbor  during  the  past  fifty-five  years  will  be  found  in  Annual 
Eeports  for  1880  and  1881. 

The  project  of  improvement  adopted  in  1825,  when  the  mouth  of  the 
river  was  closed  by  a  sand-bar  so  hard  and  dry  in  summer  that  teams 
could  drive  across,  and  which  project  has  been  amended  from  time  to 
time  since  that  date  as  the  demands  of  commerce  called  for  an  increased 
depth  of  water,  provides  for  parallel  piers,  200  feet  apart,  running  out 
from  each  side  of  the  entrance  to  a  depth  of  16  feet  in  the  lake. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  funds  on  hand  at  beginning  of  the  fiscal  year.  There 
was  only  a  15-foot  channel  between  piers  and  a  14^foot  channel  through 
bars  in  lake  at  entrance  to  harbor.  Dredging  was  badly  needed,  and 
the  increased  commerce  of  the  harbor  demands  early  relief. 

As  soon  as  possible  after  the  passage  of  the  river  and  harbor  bill  ap- 
proved August  5, 1886,  which  appropriated  $18,750  lor  this  harbor,  ad- 
vertisement was  made  for  proposals  for  doing  the  necessary  dredging. 
The  result  was  a  contract,  dated  September  9, 1886,  with  William  J. 
Starkweather,  of  Cleveland,  Ohio,  for  dredging  at  28  cents  per  cubic 
yard,  place  measurement.  Work  was  commenced  September  11,  and 
continued,  with  numerous  delays  and  interruptions,  until  October  30, 
when  the  contract  was  closed.  About  4,930  cubic  yards  of  material 
wa«  removed  from  off  the  bar  at  entrance  of  channel  and  frqm  channel 
between  the  piers.  This  resulted  in  giving  a  channel  of  fair  l3ut  irregu- 
lar width,  and  with  least  depth  of  16  feet  at  low  water.  The  sum  of 
$1,380.40  was  expended  in  the  dredging. 

A  contract,  dated  October  9, 1886,  was  also  entered  into  with  L.  P. 
and  J.  A.  Smith  for  necessary  repairs  to  the  piers.  Work  was  begun 
October  9  and  finished  November  6,  1886.  The  sum  of  $1^642.90  was 
expended.  By  this  expenditure  the  piers  were  placed  in  fair  repair  to 
withstand  the  storms  of  winter  and  spring. 

On  March  8,  1887,  proposals  were  invited  for  furnishing  the  ma- 
terials and  doing  the  work  necessary  for  the  extension  of  the  east  pier 
200  linear  feet.  A  contract  was  executed  March  16,  1887,  with  Kerr, 
Stang  &  Gillmore,  of  Lorain,  Ohio.  Materials  were  delivered  in  April 
and  operations  commenced  in  May.  At  the  close  of  the  fiscal  year 
the  contractors  were  ready  with  the  five  cribs,  of  40  feet  by  24  feet 
each,  for  the  proi>08ed  extension,  and  foundation  for  same  was  also 
about  finished. 

It  is  expected  that  by  August  30  the  whole  work  will  be  completed 
and  the  east  pier  thereby  extended  200  feet,  which  will  make  the  two 
piers  extend  to  similar  depth  in  the  lake,  and  it  is  hoped  will  prevent 
the  recurrence  of  the  bar  at  entrance  to  piers. 

The  payments  to  be  made  under  the  contract  with  Kerr,  Stang  & 
Gillmore  will  exhaust  the  appropriation  of  August  5, 1886. 

During  the  fiscal  year  the  sum  of  $3,537.69  has  been  expended.  Up 
to  the  close  of  the  fiscal  year  the  sum  of  $256,531.68  has  been  appro- 
priated for  this  harbor,  of  which  amount  $241,319.37  has  been  expended. 
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The  prebeut  project  provides  for  an  extensiou  of  both  piers,  for  re- 
pairs, and  for  dredging,  so  as  to  obtain  and  maintain  a  good  channel 
16  feet  deep  and  200  feet  wide  from  the  lake  to  railroad  docks  near 
mouth  of  river.  The  estimated  cost  is  $93,000,  of  which  sum  $61,750 
have  been  appropriated,  and  the  balance,  $31,250,  can  be  expended 
during  the  fiscal  year  ending  June  30,  1889. 

Some  trouble  has  been  occasioned  by  the  small  bar  forming  this  spring 
in  lake  beyond  end  of  piers,  but  nothing  could  be  done  to  remedy  it  for 
want  of  available  funds,  as  all  were  pledged  under  existing  contracts. 
Extensive  improvements  are  being  made  at  Fairport  Harbor  by  Pitts- 
burgh capitalists.  These  changes  and  improvements  it  is  expected  will 
be  continued  during  the  summer  of  1887,  and  it  is  expected  they  will 
largely  increase  the  amount  ot  business  of  this  harbor. 

The  extension  of  piers  to  the  extent  provided  by  the  project  should 
be  made  as  soon  as  possible  to  prevent  the  recurrence  of  the  bar  forma- 
tion, and  some  additional  dredging  will  be  necessitated  by  the  exten- 
sion of  the  docks. 

An  abstract  of  proposals  and  an  abstract  of  contracts  are  transmitted 
herewith. 

Fairport  Harbor  is  in  the  coUection  district  of  Cayahoga,  Ohio.  There  is  a  fixed 
-white  light  of  the  third  order  on  shore  and  a  beacon  on  the  east  pier. 

The  imports,  consisting  of  iron  ore.  lamber,  limestone,  etc.,  amounted  in  value  to 
$940,897.  The  exports,  consisting  or  coal  and  railroad  iron,  amounted  in  value  to 
$d3,525  during  the  fiscal  year  endmg  June  30,  1887. 

One  hundred  and  thirty-six  vessels,  with  an  aggregate  tonnage  of  83,045  tons, 
entered,  and  110  vessels,  with  an  aggregate  tonnage  of  66,386  tons,  cleared  during 
the  fiscal  year  ending  June  30,  1887. 

Of  the  vessels  entering  or  clearing  the  largest  cargo  was  2,400  toos  of  iron  ore,  and 
the  deepest  draught  was  15iV  feet. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886 |1S,  750. 00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |3,537.69 

July  1,  1887,  outstanding  liabilities 171.90 

3,709.59 

July  1, 1887,  amount  available 15,040.41 

{Amount  (estimated)  required  for  completion  of  existing  project 31, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  31 ,  250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  10,000  ouhio  yards,  more  or  less,  from  o\  innel  of  Fairport 

Harbor,  Ohio. 

(ReceiTed  and  opened  by  M^j.  L.  Cooper  Overman,  Corps  of  Engineers,  at  11  o'clook  a.  m.,  Friday, 
September  8, 1886,  under  advertiBement  of  Angoat  18, 1886.] 


1  I  L.  P.  &  J.  A.  Smith.  Cleveland,  Ohio. 

2  Jamea  Booney,  Toledo,  Ohio 

WUUam  J.  Sfearkweatber,  Cleveland,  Ohio 
Stang  A  Glllmore,  Lorain,  Ohio 


•31 

t28 
f30  I  t30 


*  Scow  meaaorement.       t  Soo  w  or  place  measaremen t.       t  l<o  ^Mt  bid  on  baaia  of  place  meaaurement. 
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Recommend  that  th^  award  be  made  to  William  J.  Starkweather,  of  Cleveland, 
Ohio,  at  the  rate  of  26  cents  per  cable  yard,  place  measarement,  for  all  the  excava- 
tion. 


Abstract  of  proposals  for  furnishing  the  materials  and  doing  the  work  for  repairs,  etc.,  at 

Fairport  Harbor,  Ohio. 

[Keceived  and  opened  by  Hftj.  L.  Cooper  Overman,  Corpe  of  Engineers,  at  11  o'clock^  a.m.,  Mondar, 
September  27, 1886,  under  advertisement  dated  Angost  20,  1886.] 


MateriaL 

L.P.&J.A. 

Smith,  Cleve- 
land,  Ohio.* 

MateriaL 

L.P.ikJ.A. 

Smith.  Cleve- 
Und,  Ohio.* 

White  pine  (23,445  feet,  B.  If.),  per 
MfeetRM .... 

182.00 

40.00 

.35 

3.00 

7.00 

Riprap per  cord.. 

i!'ilS'«K!".'!'!:;:?.".fr."!;: 

Briflrbolts  (600  pounds) do ... . 

Total 

•^s 

White  oak  (6,322  feet,B.  M.),  per  H 

feet,B.M 

PUes per  Unear  foot.. 

Bmsli per  cord.. 

Filling  stone  (40  oords) do. . . . 

.04 
.01 

1, 387. 12 

*  Only  bid  received. 

NOTK.— Bid  considered  reasonable  where  small  amount  of  work  to  be  done  is  considered,  and  advan- 
tageous for  the  Government  to  accept. 

Recommend  that  the  work  be  awarded  Messrs.  L.  P.  &  J.  A.  Smith,  at  the  prices 
named  in  their  proposal. 


Abstract  of  proposals  for  furnishing  the  mat  trials  and  doing  the  work  for  extension  of  east 
pier  and  repair  of  piers  at  Fairport  Harbor,  Ohio. 

[Received  and  opened  by  M%j.  L.  Cooper  Overman,  Corps  of  Engineers,  at  11  o'clock  a.m.,  Tuesday 
March  8, 18:^7,  under  advertisement  dated  February  5, 1887.1 


Material. 


1.  Conrtland 

D.  Merry, 

Burg  Hiu, 

Ohio. 


2.  Kerr,  Stang 

&,  Gillmore. 

Lor4in,  Ohio.* 


3.  L.P.  &J. 

A.  Smith, 

Cleveland, 

Ohio. 


Hemlock  (105,828  feet,B.M.) perM  feet,B.  M.. 

White  pine  (106,644 feet. B.M.) do.... 

White  oak  (5.950 feet. B.  M.) do.... 

FilliDg  stone  (850  cords) per  cord.. 

Riprap  (100  cords) do 

Dnft-boltn  (19,000  pounds) per  pound.. 

Spike  (1.250  pounds)   do 

S.  and  W.  bolts  (3.000 pounds) do  ... 

Treenails  (320pound8) per  100.. 

Dredging  (1,200  cubic  yards) per  cubic  yard.. 


$21. 9Q 
32.00 
35.00 
6.25 
4.50 


4.00 
.40 


122.00 

31.00 

30.00 

5.60 

5.60 

.021 

.04 

.04 

&00 


$31.00 

31.00 

82.00 

6.00 

6.00 

.01 

.05 

.05 

5.00 

.60 


Total.. 


14,953.53 


14,601.17 


15,017.24 


*  Lowest  bid. 

Recommend  that  award  be  made  to  Messrs.  Kerr,  Stang  &  Gillmore,  of  Lorain^ 
Ohio,  at  the  prices  named  in  their  proposal. 


ABSTRACT  OP  CONTRACTS  FOR    IMPROVING    HARBOR   AT  FAIRPORT,   OEtlO,  IN  FORGB 
DURING  THE  FISCAL  YJSAR  ENDING  JUNE  30,   1887. 

(1)  Contract  with  William  J.  Starkweather,  of  Cleveland,  Ohio,  dated  September 
9, 1886,  for  dredging  10,000  cabio  yards,  more  or  less,  of  material  from  channel  of 
Fairport  Harbor,  Ohio : 

Rate  paid,  28  cents  per  cubic  yard,  place  measurement. 

Contract  completed  and  closed. 
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<2)  Contract  with  X.  P.  #•  J,  A,  Smith,  of  Cleveland^  Ohio,  dated  October  9,  1886,  for 

repairs  to  piers. 


MatoriAl. 

Bate. 

Material. 

Bate. 

White  pine per  M  feet,  F.M.. 

White  oak : do.... 

Piles per  linear  foot.. 

Brnsh per  cord.. 

FilUjig  stone do.... 

$32.00 

40.00 

.36 

8.00 

X.0O 

Riprap peroord.. 

Spike per  pound.. 

S. and  W. bolts do.... 

Drift  bolts do.... 

$6.00 
.04 
.04 
.04 

Contract  completed  and  closed. 

(3)  Contract  with  Kerr,  Stang  4r  Oillmore,  of  Lorain,  Ohio,  dated  March  16,  1887,  for  ex- 
tension of  east  pier  and  repairs. 


Material. 


Hemlock per  M  feet,  B.M.. 

White  pine do — 

White  oak do.... 

Filling  stone per  cord.. 

Riprap do 


Bate. 


$22.  do 

31.00 

30.00 

S.60 

5l60 


MatoriaL 


Drift  bolts per  pound 

Spike do.. 

S.andW.  bolts do.. 

Treenails per  100 

Dredging per  cable  yard 


Bate. 


$0.0^ 
.04 
.04 
6.00 
.66 


Work  still  in  progress ;  time  for  completion  of  contract,  Aagnst  31,  1887. 


ST.A.TEMKNT  OF  STATISTICS  AND' INFORMATION  RELATING  TO  FAIRPORT  HARBOR,  OHIO. 

[Prepared  In  compliance  with  clroalar  letters  firom  the  office  of  the  Chief  of  Engineers,  U.  S  A., 
dated  August  10. 1886,  and  April  4, 1887.] 

Amonnt  expended  on  the  improvement  to  Jnne  30,  1887,  $241,319.37. 

Estimated  amount  required  to  complete  the  improvement,  $31,250. 

Approximate  annual  cost  of  preserving  and  maintaining,  $2,000. 

The  available  depth  for  navigation  in  1827,  when  work  of  improvement  was  begun, 
was  6  inches. 

No  commerce  at  that  time. 

The  available  depth  for  navigation  is  now  16  feet. 

The  commerce  for  the  fiscal  year  ending  Jnne  30,  1887,  was  as  follows : 

The  imports,  consisting  of  iron  ore,  lumber,  limestone,  etc.,  amounted  in  value  to 
11940,897. 

The  exports,  consisting  of  coal  and  railroad  iron,  amounted  in  value  to  $53,525. 

One  hundred  and  thirty-six  vessels,  with  an  aggregate  tonnage  of  83,045  tons,  en- 
tered ;  and  one  hundred  and  ten  vessels,  with  an  aggregate  tonnage  of  66,386  tons, 
cleared. 

Of  the  vessels  entering,  the  largest  cargo  was  2,400  tons  of  iron  ore,  and  the  deepest 
draught  15 1^  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  1,500  tons  of  coal,  and  the  deepest 
draught  was  15i^  feet. 

The  work  of  improvement  thus  far  executed  has  had  a  material  effect  in  the  re- 
duction of  rates  of  freight  and  insurance. 

The  completion  of  the  proposed  improvement  would  result  in  great  benefit  to  the 
community,  and  is  of  daily  and  pressing  importance  to  commerce,  which  is  rapidly 
increasing  beyond  the  capacity  of  the  harbor  to  care  for  it. 


L    Lr    12. 

IMPKOVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1826,  at  which  time  there  was  a  depth  of  only  2  feet  of  water  on  the 
bar ;  this  project  has  been  idodifled  from  time  to  time  in  order  to  meet 
the  demands  of  commerce  and  increased  dranght  of  v^essels  navigating 
the  lake.  It  provided  for  piers  ranning  oat  into  the  lake  to  12  feet 
depth,  whereas  the  present  design  is  to  carry  them  out  to  16  feet  depth. 
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The  piers  at  shore  are  160  feet  apart,  but  approach  each  other  lake- 
ward,  aud  were  only  100  feet  apart,  900  feet  offshore ;  then  the  west  oue 
flared  to  the  westward  in  the  next  200  feet,  and  at  1,100  feet  offshore 
they  wer*^  again  160  feet  apart. 

From  this  point  outward  the  piers  are  parallel. 

Before  operations  were  commenced  rock  was  encountered  at  7  to  9 
feet  under  the  water-surface,  extending  across  the  channel  in  the  form 
of  a  wide  reef,  which  required  blasting  and  dredgii^  for  its  removal  in 
order  to  secure  the  present  depth  of  15^  feet  to  16  feet.  The  present 
project  was  continued  during  the  fiscal  year,  under  appropriation  of 
August  5, 18S6. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

'  At  the  beginning  of  the  fiscal  year  there  were  no  contracts  in  force 
nor  any  work  in  progress ;  funds  were  entirely  exhausted.  The  act  ap- 
])roved  August  5, 1886,  appropriated  the  sum  of  $30,000  for  this  harbor. 
A  project  was  submitted  for  its  expenditure,  which  was  approved. 

Proposals  were  invited  as  soon  as  practicaole  for  dredging,  which  wa^^ 
badly  needed  at  once  to  relieve  the  commerce  of  the  harbor,  and  for 
repairs  to  piers  and  shore  revetmental  so  greatly  needed.  A  contract 
was  executed,  under  date  of  September  11, 1886,  with  Messrs.  L.  P.  &  J. 
A.  Smith,  of  Cleveland,  Ohio,  for  the  dredging  at  29  cents  per  cubic 
yard,  place  measurement,  for  the  dredging  from  bar  in  lake,  and  at  29 
cents  per  cubic  yard,  scow  measurement,  for  the  dredging  from  between 
the  piers.  Operations  were  commenced  September  16, 1886,  and  con- 
tinued with  some  interruptions  until  November  30,  when  contract  was 
closed.  About  8,483  cubic  yards  were  removed,  of  which  1,803  cubic 
yards  were  from  bar  and  6,680  cubic  yards  from  channel  between  piers. 
The  cost  was  $2,739.67.  This  dredging  restored  a  fair  16fuot  channel 
of  irregular  width. 

A  contract,  dated  October  9, 1886,  was  executed  with  L.  P.  &  J.  A. 
Smith,  of  Cleveland,  Ohio,  for  repairs  to  piers.  Work  was  commenced 
October  13, 1886,  and  finished  December  28, 1886.  The  sum  of  $6,823  was 
expended.  The  piers  were  placed  in  fair  repair,  the  balance  of  the 
old  west  pier  removed  to  widen  and  straighten  the  channel,  two  sections 
of  revetment  of  new  bank  of  channel  were  placed  on  proper  alignment, 
and  the  inner  end  of  shore-line  protected  by  mattress  work. 

In  December,  1886,  proposals  were  invited  for  the  rock  excavation,  lo 
the  extent  of  the  available  funds.  A  contract,  dated  January  20, 1887, 
was  executed  with  Messrs.  Garkin,  Stickney  &  Gram,  of  East  Saginaw^ 
Mich.,  for  doing  the  required  excavation  at  the  rate  of  $2  per  cubic  yanl 
for  rock,  and  90  cents  per  cubic  yard  for  sand,  gravel,  etc.  This  work 
was  not  commenced  until  June,  1887,  as  the  contractors  determined  to 
dredge  the  shale  rock  in  place  as  well  as  the  loose  material.  A  powerful 
dredge  was  built  especially  for  the  work,  and  with  it  operations  were 
begun  June  6, 1887,  and  continued  during  the  balance  of  the  month. 
Good  success  was  experienced  in  dredging  the  shale  rock. 

The  contractors  applied  for  and  obtained  an  extension  of  time  in 
which  to  do  the  work,  and  it  is  expected  that  they  will  remove  all  the 
material  that  the  available  funds  (viz,  $21,000)  will  pay  for  by  the  end 
of  September,  1887. 

The  payments  to  be  made  under  the  contract  with  Messrs.  Carkin^ 
Stickney  &  Cram  will  exhaust  the  appropriation  of  August  5, 1886,  by 
October  1,  1887. 

Under  the  revised  estimate  the  sum  of  $50,250  is  required  to  complete 
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the  existiug  project ;  all  of  which  amount  can  be  profitably  expended 
daring  the  fiscal  year  ending  June  30, 1889. 

The  piers  should  be  extended  as  soon  as  possible  to  avoid  the  recur- 
rence of  the  bar  forming  at  end  of  pier.  The  rock  excavation  should 
also  be  completed  as  early  as  possible  to  make  the  full-width*  chan- 
nel available.  Dredging  for  the  temporary  relief  of  this  harbor  ii^ 
almost  annually  needed,  as  the  harbor  is  much  frequented  by  the  larg- 
est class  of  vessels.  After  these  improvements  are  accomplished  the 
renewal  of  the  piers  can  be  attended  to. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the  fis- 
cal year  ending  June  30, 1887,  is  (402,401.21,  all  of  which  will  have  been 
expended  by  October  1, 1887. 

An  abstract  of  proposals  and  an  abstract  of  contracts  are  trans- 
mitted herewith: 

Ashtabula  Harbor  is  in  the  collection  district  gf  Cnyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fifth  order,  varied  by  flashes,  on  the  west  pier.  Fort  Porter,  New 
York,  1^  miles  distant,  is  the  nearest  work  of  defense. 

For  the  fiscal  year  ending  June  30, 1887.  the  imports,  consisting:  of  iron,  ore,  lumber^ 
limestone,  etc.,  amounted  in  value  to  |42,710.85.  The  exports,  consisting  of  coal,  coke, 
oil,  etc.,  amonnted  to  |940,5I6. 

Six  hundred  and  nineteen  vessels,  with  an  aggreffat'O  tonnage  of  431,270  tons,  en- 
tered, and  660  vessels  with  an  aggregate  tonnage  of  453,012  tons,  cleared,  during  the 
fiscal  year  ending  June  30,  1887. 

The  largest  cargo  of  vessels  entering  or  clearing  was  2,635  tons  of  coal,  and  the 
deepest  draught  was  16^  feet. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886 (30, 000.  OO 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $7,727.36 

July  1,  1887,  outstanding  liabilities 3,215.06 

10,942.42 

July  1,  1887,  amount  available 19,057.58 

{Amount  (estimated)  req aired  for  completion  of  existing  project 50, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  50, 250.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBtraci  ofpropoeaU  far  dredging  10,000  cubic  yards,  mare  ar  less,  fram  channel  afAshta^ 

biila  Harhar,  Ohio. 

[BecAived  and  opened  by  Hftj.  L.  Cooper  Overman,  Corps  of  Engineers,  at  11  o'clock  a.  m.  Friday,  Sep- 
tember  8, 1886,  under  advertiflement  dated  Angost  18, 1886.] 


Vo, 


Name  and  address  of  bidder. 


Price  bid 


>id    per 
yard— 


oabic 


It 


S3  « 


L.  P.  A  J.  ▲.  Smith,  Clereland,  Ohio 

James  Booney,  Toledo,  Ohio 

William  J.  Starkweather,  Cleveland,  Ohio. 
Stang  ft  GiUmore,  Lorain,  Ohio  tl 


Ontc. 
•29 


t:29 


«35 


<knU. 

•33 


•Scow 

t  Lowest  bid  for  dredging  troax  bar  on  basis  of  place 

i  Place  measnremeut. 
Soow  or  place  messnrement 
Lowest  bid  for  the  inside  work  on  basis  of  place 
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Recommend  that  award  be  made  to  L.  P.  &  J.  A.  Smitb,  of  Cleveland,  Ohio,  at 
the  rate  of  2&  cents  per  cubic  yard,  place  measurement,  for  the  dredging  from  bar, 
and  at  the  rate  of  29  cents  per  cubic  yard,  scow  measurement,  for  the  inside  work. 


Ah8tr  act  of  proposals  far  furnishing  the  materials  and  doing  the  voork  for  repairs,  etc.,  at 

Ashtabula  Harbor,  Ohio. 

(Beoeived  aod  opened  by  Mi^i-  !"•  Cooper  Orerinan,  Corps  of  Engineers,  at  11  o'clock  a.  m.  Monday. 
September  27, 1886,  under  advertisement  dated  A  ngnst  20, 1886.]. 


Materials. 


*2.  L.  P.  Sc, 

J.A.Smith. 

Cleveland, 

Ohio. 


•White  pine  (60,465  feet,  B.M.)  ..; per  M  feet. 

White  oak  (18,975  feet,  B.  M.) do    . 

Piles per  linear  foot 

To  raise,  repair,  and  sink  two  sections  of  revetment 

To  remove  60  feet  of  old  pier .* , 

Brush  (50  cord»)  ^ per  cord 

Filling  stone  (lUO  cords) do 


Riprap  stone do — 

Spikes  (2,064 poands) per  pound.. 

8.  and  W.bolTA  (1,662  pounds) do 

Drift-bolts  (4,900 pounds) do.... 


Total  of  bid  . 


3.74&89 


*  Lowest  bid  for  items  bid  upon. 


t  No  bid  made. 


NOTB.— No  price  given  for  removal  of  old  pier,  but  takins  price  bid  by  the  only  bidder  for  this  item, 
viz,  $350,  the  bid  of  Messrs.  L.  P.  &,  J.  A.  Smith  would  still  be  the  lowest;  and  at  prices  bid  in  their 
letter,  viz,  $500,  they  are  still  the  lowest 

Recommend  that  award  be  made  to  Messrs.  L.  P.  &  J.  A.  Smith  at  the  prices  named 
in  their  proposal.  The  price  bid  for  removal  of  old  pier  in  their  letter  is  considered 
high. 


Abstract  of  proposals  for  the  excavatiotij  remoralj  and  deposit  of  6,500  cuMo  yards,  more 
or  less,  of  ledge  rock  from  channel  between  the  piers  and  from  bar  in  lake  beyond  end  of 
piers,  and  '3,W0  cubic  yards,  nwre  or  less,  of  loose  rook,  stones,  gravel,  sand,  etc.,  from 
the  channel  at  Ashtabula  Harbor,  Ohio, 

f  Received  and  opened  by  Ma^f .  L.  Cooper  Overman,  Corps  of  Engineers,  at  11  o'clock  a.  m.  Friday,  De- 
cember 3, 1886,  under  advertisement  dated  November  10,  1888  ] 


Class. 

Material  to  be  excavated. 

Approx- 
imate 
nnmber 
of  cubic 
yards. 

1.  L.  P.  &  J.  A. 

-  Smith,  Clove- 
land,  Ohio. 

2.  Stang  &  GUI- 

more,  Lomin, 

Ohio.. 

3.Carkins,Stick. 
ney  Sc  Cram, 

A. 
A. 
B. 
C. 

Solid  rock  ft  om  channel . . . 

Solid  rock  from  bar 

Loose  rock,  all  localities  . . 
Stones  and  gravel,  all  local- 
ities  

•4,500 
*2. 000 
tl,200 

tl,000 
tl,000 

Rate. 

$3.95 

5.00 

.35 

.35 
.35 

Amount 

$17,776 

10, 000 

420 

850 
350 

Bate. 

$3.90 
4.00 
2.00 

.60 
.60 

Amount 

$17,6:0 

9,800 

2,400 

600 
600 

RatB. 

$2.00 
2.  GO 
2.  CO 

2.O0 
.90 

Amount 
$9,000 
4,000 
2,400 

2,000 

D. 

Sand  and  mud,  all  localities 
Total 

900 

28,893 

30.930 

18.300 

*  Place  measurement.  t  Scow  measurements 

Recommend  that  award  be  made  to  Messrs.  Carkin,  Stickney  &  Cram,  at  the 
rate  of  S2  per  cubic  yard,  place  measurement,  for  all  the  excavation  of  material  of 
Class  A ;  at  the  rate  of  (-^  per  cubic  yard,  scow  measurement,  for  all  the  excavation 
of  Class  B  and  Class  C ;  and  at  the  rate  of  90  cents  per  cubic  yard,  scow  meaaure- 
ment,  for  all  the  excavation  of  material  of  Class  D. 
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ABSTRACT  OF  CONTRACTS  FOR  IMPROVING  HARBOR  AT  ASHTABULA,   OHIO,  IK  FORCE 
DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,   1887. 

(1)  Contract  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  September  11, 
1886,  for  dredging  10,000  cabio  yards,  more  or  less,  of  material  from  channel  of  Ash- 
taboU  Ffarbor,  Ohio. 

Hate  paid  for  dredging  from  channel  throagh  bar  in  lake,  09  cents  per  cubic  yard, 
place  measurement ;  for  dredging  from  channel  inside,  29  cents  per  cubic  yard,  scow 
measurement. 

Contract  completed  and  closed. 

(2)  Contract  xcUh  X.  P.  f  J.  A,  Smith,  of  Cleveland^  Ohio,  dated  October  9,  1886,  for  re- 
pairs to  piers* 


Material  aad  work. 


'Whitepine per  K  feet,  B.  K.. 

'Whiteoak do  .. 

To  raise,  repair,  and  sink  two  sections  of 
revetment. 

To  remove  60  feet  of  old  pier 

Piles per  linear  foot.. 


Ratew 


930.00 

32.00 

300.00 

500.00 
.35 


Material  and  work. 


Bmsh per  cord.. 

I  Fillinfc  stone do 

Ripnip do — 

Spike per  pound.. 

S.  and  W.  bolts do  .. 

Drift-bolu do... 


XUtte. 


13.00 

6.00 

6.00 

.04 

.04 


Contract  completed  and  closed. 

(3)  Contract  with  Carkin,  Stickney  <&  Cram,  of  East  Saginaw,  Mich.,  dated  Jan- 
uary 20, 1887,  for  rock  excavation  and  dredging. 

Rate  to  be  paid :  For  solid  rock  excavation,  $*^  per  cubic  yard,  place  measurement ; 
for  loose  rock,  stones,  and  gravel,  $2  per  cubic  yard,  scow  measurement ;  for  sand  and 
mud,  90  cents  per  cubic  yard,  scow  mAasuremeni.  . 

Contract  extended,  as  to  time  of  cou-plctiou,  to  September  30, 1887. 


STATEMENT  OF  STATISTICS    ANI>    INFORMATION    RELATING   TO    ASHTABULA    HARBOR, 

OHIO. 

(Prepared  in  compliance  with  circular  letters  from  the  office  of  the  Chief  of  Engineers,  II.  S.  A., 
dated  August  10,  1898,  and  AprU  4,  1887.] 

Amount  expended  in  the  improvement  to  June  30,  1887 '. $380, 128.57 

Estimated  amount  require<l  to  complete  the  improvement 50, 250. 00 

Approximate  annual  cost  of  preserving  and  maintaining 3, 000. 00 

The  available  depth  for  navigation  in  1826,  when  work  of  improvement  was  begun, 
iras  3  feet. 

The  commerce  of  the  port  at  that  time  is  unknown. 

The  available  depth  for  navigation  is  now  16  feet. 

The  commerce  for  the  fiscal  year  ending  June  30,  1887,  was  as  follows: 

The  imports,  consisting  of  iron  ore,  lumlter,  limestone,  merchandise,  etc.,  amounted 
in  value  to  $42,710.85. 

The  exports,  consisting  of  coal,  coke,  fruit,  oil,  etc.,  amounted  in  valuo  to  $940,516. 

Six  hundred  and  nineteen  vessels,  with  an  aggregate  tonnage  of  431,270  tons,  en- 
tered; and  61)0  vessels,  with  an  aggregate  tonnage  of  453,012  tons,  cleared. 

Of  the  vessels  entering  the  largest  cargo  was  2,440  gross  tons  of  iron  ore,  and  the 
deepest  draught  was  16VV  feet. 

Of  the  vessels  clearing  the  largest  cargo  was  2,6.35  tons  of  coal,  and  the  deepest 
tlraught  was  15tV  f<^et. 

The  work  of  improvement  thus  far  executed  has  had  a  material  effect  in  the  reduc- 
tion of  rates  of  freight  and  insurance. 

The  completion  of  the  proposed  improvement  would  be  of  great  benefit  to  the  com- 
munity ana  is  of  daily  and  pressing  importance  to  commerce,  which  is  rapidly  increas- 
ing beyond  tlie  capacity  of^the  harbor  to  care  for  it. 
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LLI3. 

IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

No  work  has  been  done  at  this  harbor  during  the  last  five  fiscal  years 
ending  Jane  30,  1887.  None  is  contemplated  this  season,  as  there  are 
uo  funds  available. 

Theprojectfortheimprovement  of  this  harbor  was  adopted  in  1829,  aud 
the  bar  at  the  mouth  of  Oonneaut  Creek  was  dry  at  low  stages  of  water 
when  the  original  improvements  were  commenced.  Operations  were 
carried  on  during  the  years  of  1829  to  1832,  and  from  1836  to  1838,  in- 
clusive, which  comprised  the  construction  of  piers  125  feet  apart  run- 
ning out  from  shore  to  a  depth  of  12  feet  of  water  in  the  lake,  and  dredg- 
ing. The  design  was  to  afibrd  a  depth  of  12  feet  of  water  through  the 
bar  and  into  Gouneaut  Greek,  the  harbor  of  Gouneaut. 

Works  of  improvement  have  progressed  with  more  or  less  interrup- 
tions and  suspensions,  uo  work  having  been  done  from  1832  to  1836,  and 
from  1839  to  1844,  from  1845  to  1852,  from  1852  to  1866,  none  in  1885 
and  1886,  and  none  during  the  present  fiscal  year. 

The  best  channel  depth  ever  obtained  at  the  entrance  was  only  11 
feet,  the  more  usual  depth  being  from  8  to  9  feet,  and  the  commerce  of 
the  port  has  always  been  trifling.  We  may,  therefore,  say  the  hopes 
entertained  for  this  harbor,  when  its  improvement  was  undertaken^ 
have  never  been  realized. 

It  has  been  recommended  that  improvements  should  be  made  at  this 
harbor  as  follows : 

Renewing  800  feet  ofold  east  pier  at  $30  per  foot $24,000 

Reboildiiig  790  feet  of  superstracture,  west  pier,  at  $10  per  foot 7, 900 

Contingencies,  10  per  cent 3, 190 

Total 35,090 

I  have  nothing  to  add  to  this  recommendation.  Indeed,  it  seems  to 
me  that  unless  the  facilities  for  transportation  by  land  to  and  from  this 
harbor  should  be  materially  augmented,  any  outlay  for  the  improve- 
ment of  the  harbor  is  injudicious.  Considerable  sums  have  been  ex- 
pended during  the  last  tifty  years  in  preserving  the  harbor  and  its  im- 
provements without  drawing  private  or  incorporate  enterprise  in  its 
direction ;  therefore  the  harbor  must  be  regarded  by  citizens  as  of 
questionable  advantage  as  a  commercial  outlet  to  aud  from  the  lake. 

The  total  amount  appropriated  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  was  $112,629.39,  all  of  which  has  been  expended. 

The  estimated  cost  of  completing  the  existing  project  is  $35,090, 
which  amount  could  be  expended  during  the  fiscal  year  ending  June 
30, 1889,  for  objects  in  accordance  with  the  estimate  quoted. 

As  the  river  and  harbor  bill,  approved  August  5, 1886,  made  no  ap- 
propriation of  funds  for  this  harbor,  no  work  was  practicable,  and  the 
piers  and  revetment  have  still  further  deteriorated.  The  piers  are  in 
very  bad  condition,  breaches  having  been  make  in  both  so  that  the 
stream  now  finds  an  outlet  through  the  east  pier,  causing  a  bar  near 
entrance  of  piers. 

Unless  some  considerable  ex[>enditare  is  soon  made  for  the  repair  of 
the  piers  they  will  be  entirely  destroyed. 

Conneant  is  in  the  collection  district  of  Cayahoga,  Ohio.  There  was  a  lixed  white 
light  of  the  sixth  order  at  the  end  of  the  west  pier.  Fort  Porter,  New  York,  105 
miles  distant,  is  the  nearest  work  of  defense.  The  light  has  been  moved  up  on  to  the 
bank  on  account  of  the  dilapidated  condition  of  the  pier. 
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'  The  amoant  of  revenue  collected  daring  the  eleven  months  ending  May  31.  1885, 
was  $15.95. 

The  yalne  of  imports  daring  the  eleven  months  ending  May  31,  1885,  was  $80,  and 
of  the  exports  $125. 

Ten  vessels,  with  an  aggregate  tonnage  of  360  tons,  entered,  and  twelve  vessels,  with 
an  aggregate  tonnage  of  395  tons,  cleared  daring  eleven  months  ending  May  31, 1885. 

The  deepest  draaght  of  the  vessels  entering  or  clearing  was  6i  feet. 

There  have  been  no  commeroial  reports  for  the  fiscal  ^ears  1886-^87.  The  ex- 
<leputy  collector  reports  that  the  collector's  office  was  abolished  Aagast  10, 18S5. 

Money  statement. 

{Amount  (estimated)  rennired  for  completion  of  existing  project $35, 090. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudinff  Jane  30, 1889    35, 090. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 


STATEMENT    OF    STATISTICS  AKD    INFORMATION    RELATING   TO    GONNBAUT    HARBOR, 

OHIO. 

(Prepared  in  compliMice  with  oironlar  lettora  flxtm  the  ofBoe  of  the  Chief  of  Engineers,  IT.  S.  A.,  dated 
Angnst  10, 1886,  and  April  4. 1887.] 

Amount  expended  on  the  improvement  to  June  30,  1887 $112, 629. 39 

Estimated  amount  required  to  comjalete  the  improvement 35, 090. 00 

Approximate  annual  cost  of  preserving  and  maintaining 2, 000. 00 

The  available  depth  for  navigation  in  1829,  when  work  of  improvement  was  begun, 
was  2  feet. 

No  commerce  at  that  time. 

The  available  depth  for  navigation  is  now  7  feet. 

The  commerce  for  the  eleven  months  ending  Biay  31, 1885,  is  given  in  the  following, 
no  report  having  been  received  from  this  port  of  later  date.  Tne  ex-deputy  collector 
of  customs  writes  that  the  office  for  collection  of  customs,  etc.,  was  abolished  August 
10,  1885. 

Amount  of  revenue  collected $15.95 

The  value  of  the  imports  was 80.00 

The  value  of  the  exports 125.00 

Ten  vessels,  with  an  aggregate  tonnage  of  360  tons,  entered,  and  twelve  vessels,  with 
an  aggregate  tonnage  of  395  tons,  cleared. 

The  deepest  draught  of  any  vessel  entering  or  clearing  the  harbor  was  6i  feet. 

The  worK  of  improvement  thus  for  executed  has  had  no  effect  on. rates  of  freight 
And  insurance.    There  is  no  railroad  reaching  this  harbor. 

Bv  the  completion  of  the  proposed  improvement  commerce  would  be  benefited  only 
to  the  extent  of  an  improved  channel  of  entrance,  but  it  would  not  be  liable  to  attract 
additional  commerce  to  the  harbor.  The  community  would  be  indirectly  benefited 
by  the  expenditure  and  by  a  better  harbor. 


L  L  14. 


PRELIMINARY  EXAMINATION  OF   THE   CHAGRIN   RIVER    (OHIO)    AT  ITS 

MOUTH. 

United  States  Engineer  Office, 

Cleveland^  Ohio,  November  — ,  1886. 
General  :  In  compliance  with  circalar  letters  from  the  office  of  the 
Chief  of  Engineers,  dated  Washinj^ton,  D.  0.,  September  27  and  Octo- 
ber 28, 1886,  respectively,  I  have  the  honor  to  submit  the  following  report 
of  "  preliminary  examination '^  on  the  '^examination  or  survey  or  both" 
of  the  Chagrin  Biver  at  its  mouth,  as  provided  for  in  section  6  of  the 
river  and  harbor  act  of  August  5, 1886. 
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It  is  assumed  that  the  object  of  the  survey  or  examiuation  required 
is  with  a  view  to  construction  of  a  harbor  at  the  mouth  of  the  river,  for 
the  benefit  of  the  adjacent  country  and  possibly  for  a  harbor  of  refuge. 

From  inquiry^  from  investigation  of  records,  and  from  personal  ex- 
amiuation of  the  Chagrin  River  from  Willoughby,  Ohio,  to  its  mouth,. 
I  respectfully  submit  the  following : 

The  Chagrin  River  rises  in  Geauga  County,  Ohio,  and,  flowing  north  for 
a  distance  of  about  30  miles,  empties  into  Lake  Erie  about  2^  miles  north 
of  the  town  of  Willoughby,  Ohio,  about  10  miles  west  of  the  harbor  at 
Fairport,  Ohio  (mouth  of  Grand  River),  and  about  20  miles  east  of  the  har- 
bor of  Cleveland,  Ohio.  Between'  Willoughby  and  the  lake  the  stream 
is  very  shallow  until  a  point  about  1  mile  from  the  lake  is  reached, 
where  it  presents  a  width  of  110  feet  and  a  depth  of  7  feet.  Here- 
it  divides  into  two  nearly  equal  branches,  and  the  channel  naturally 
shoals  immediately  in  both.  The  east  branch  is  the  principal,  and  the- 
west  has  heretofore  been  cut  off  by  a  pile  dike,  which  is  now  in  a  dilap- 
idated condition.  At  this  dike  the  depth  in  both  channels  is  from  1  to- 
4  feet,  and  it  very  gradually  increases  to  10  feet  as  we  descend  the 
stream,  with  an  occasional  pool  presenting  a  greater  depth  until  a  point 
is  reached  about  400  feet  from  the  lake'  beach.  Here  both  branches- 
unite  and  form  a  pool  with  a  maximum  depth  of  18  feet.  This  is,  how- 
ever, almost  entirely  cut  off  from  the  lake,  the  sand  beach  having 
formed  with  a  width  of  from  25  to  100  feet,  and  the  river  discharging 
through  a  constantly  shifting  opening,  at  present  about  30  feet  wide^ 
with  a  depth  of  from  1  to  2  feet. 

At  present  there  is  no  commerce,  and  there  is  no  harbor  of  any  sort^ 
It  is  possible  that  if  a  harbor  were  constructed  that  commerce  might 
follow;  but,  with  the  large  city  of  Cleveland  only  20  miles  to  the  west^ 
Fairport  with  its  lines  of  railroad  odly  10  miles  to  the  east,  and  the 
Lake  Shore  Railroad  connecting  all  these,  it  is  doubtful  if  any  consid> 
erable  amount  of  commerce  would  ever  be  attracted  to  the  mouth  of  the 
Chagrin  River  even  if  it  were  made  accessible  to  lake  commerce. 

Attention  is  invited,  in  connection  with  this  report,  to  report  of  Maj. 
John  M.  Wilson,  Corps  of  Engineers,  dated  September  24, 1880,  upon 
a  survey  of  Chagrin  River,  Ohio,  made  in  compliance  with  act  of  Con- 
gress approved  June  14, 1880,  some  portions  of  which  I  have  quoted 
herein.  In  that  report  the  approximate  cost  for  a  harbor  at  mouth  of 
Chagrin  River  is  estimated  at  $200,420,  an  expenditure  entirely  dis- 
proportioned  with  the  probable  commerce  of  the  country  adjacent  to  the 
mouth  of  Chagrin  River.  Situated  as  it  is,  so  near  to  the  harbors  of 
Cleveland  and  Fairport,  where  vessels  drawing  16  feet  of  water  can  en- ' 
ter  at  all  times,  and  with  a  harbor  of  refuge  three-fourths  completed  at 
Cleveland,  Ohio,  I  am  of  the  opinion  that  the  mouth  of  Chagrin  River 
is  not  worthy  of  improvement  and  that  the  demands  of  commerce,  either 
present  or  prospective,  do  not  call  for  the  construction  of  a  harbor  at 
the  locality  mentioned. 

Very  respectfully,  your  obedient  servant, 

L.  CooPEE  Overman, 

Major  of  Engin'eers. 

The  Ohiep  of  Engii^brs,  U.  S.  A. 
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L  L  15. 

PRELIMINARY  EXAMINATION  OF  SANDUSKY  HARBOR,  OHIO,  WITH  A 
VIEW  TO  A  STRAIGHT  CHANNEL  FROM  THE  NORTH  END  OF  CEDAR 
POINT  TO  THE  EAST  END  OF  THE  EXISTING  CHANNEL  IN  FRONT  OF 
THE  CITY. 

United  States  Engineer  Office, 

Cleveland  J  OhiOy  November  8, 1886. 
General  :  Id  compliance  with  circular  letters  from  the  office  of  the 
Chief  of  Engineers,  dated  Washington,  D.  C,  September  27,  and  Octo- 
ber 28, 1886,  respectively,  I  have  the  honor  to  submit  the  following  re- 
port of  "  preliminary  examination  "  for  survey  in  "  Sandusky  Harbor  with 
a  view  to  a  straight  channel  from  the  north  end  of  Cedar  Point  to  the 
east  end  of  the  existing  channel  in  front  of  the  city''  of  Sandusky^ 
Ohio,  as  provided  for  in  section  6  of  the  river  and  harbor  act  of  August 

5,1886. 

•  •  •  •  •  •  • 

In  compliance  with  instructions  in  letters  above  mentioned,  I  made  a 
personal  examination  of  the  line  indicated;  I  also  communicated  with  a 
number  of  partied  in  Sandusky,  Ohio,  who  were  interested  in  the  com- 
merce of  that  city  and  who  had  been  instrumental  in  having  the  survey  ^ 
ordered  by  Congress.  They  gave  me  full  information  as  to  the  object 
of  the  survey  and  showed  me  a  copy  of  a  report  with  maps,  plans,  and 
estimates  which  they  had  submitted  to  the  Committee  on  Rivers  and 
Harbors  of  the  House  of  Representatives  when  advocating  the  survey. 

They  also  had  prepared  at  my  request  a  statement  showing  in  part 
the  commerce  of  Sandusky  during  the  past  five  years. 

•  •••••• 

From  the  preliminary  examinations  made  and  from  information  gained 
I  am  inclined  to  concur  in  the  views  of  those  who  advocate  a  straight 
channel,  and  am,  therefore,  of  the  opinion  that  the  proposed  straight 
channel  is  worthy  of  improvement  from  facts  and  reasons  given  above, 
and  that  it  is  called  for  from  the  present  and  prospective  demands  of 
commerce  as  shown  by  statistics. 

The  rapid  growth  of  the  commerce  of  Sandusky  is  clearly  shown  in 
the  report  submitted  by  the  collector  of  customs,  Mr.  Finch,  a  copy  of 
which  is  inclosed  herewith.  From  this  report  it  will  be  seen  that  in 
five  years  the  imports  of  ore  at  this  harbor  increased  from  49,000  tons 
to  144,000  tons,  and  the  shipments  of  coal  have  increased  from  69,800 
tons  to  117,700  tons,  and  that  shipments  of  grain  are  also  increasing 
rapidly. 

Sandusky  City  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a 
light-house  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range 
lights  within  the  bay.    Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

The  amount  of  revenue  collected  during  eleven  months  ending  May  31,  1886,  was 
$6^00.30. 

The  value  of  foreign  imports  was  940,693.83,  and  of  the  foreign  exports  $47,957. 

The  imports  consisted  or  fresh  and  salt  fish,  wood,  cattle,  furs,  and  sundry  items. 

The  exports  consisted  of  coal,  lumber,  rope,  and  twine. 

Eleven  hundred  and  sixty -nine  vessels,  with  an  aggregate  tonnage  of  218,130  tons, 
ent'Cred,  and  1,180  vessels,  with  an  aggregate  tonnage  of  229,553  tons,  cleared  during 
eleven  months  ending  May  31,  1886. 

The  largest  cargo  Uiat  entered  was  1,954  tons  of  iron  ore ;  the  largest  cargo  that 
cleared  was  2, 150  tons  of  coal. 

The  deepest  draught  of  vessels  entering  or  clearing  was  15  feet  4  inches. 
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The  collector  of  customs,  in  sabmittmg  his  report,  writes : 

The  character  of  baslness  to  and  from  this  port  is  constantly  changing  from  small 
to  large  vessels,  which  fact  is  clearly  illnstrated  by  a  comparison  of  the  receipts  of 
iron  ore  for  the  past  three  vears,  as  follows:  Iron  ore  received  in  lti83,  58,d25  tons; 
in  1884,  106,540  tons;  and  in  1885,  143,180  tons.  These  figures  place  Sandasky  third 
in  rank,  so  far  as  ore  receipts  are  concerned,  of  all  Lake  Erie  ports.  The  shipments 
of  coal  for  eleven  months  ending  May  31,  1885,  were  31,874  tons,  and  the  shipmeots 
of  coal  for  eleven  months  ending  May  31,  188i5,  were  109,662  tons.  With  a  deep, 
straight  channel  from  lake  to  channel  in  front  of  the  city  docks  the  business  of  the 
port  would  largely  increase  and  the  vessel  interest  be  greatly  benefited. 

At  present  the  largest  vessel  running  from  Sandusky  has  a  capacity 
of  2,150  tons,  and  when  so  loaded  will  draw  15J  feet  of  water. 

The  prospects  for  the  rapid  increase  of  the  commerce  of  Sandusky 
are  most  flattering,  and  the  advantages  of  a  ^^  straight  channel''  with 
depth  of  16  to  17  feet  at  low  water  can  hardly  be  estimated. 

In  lui:ther  compliance  with  terms  of  circular  letter  from  the  Chief  of 
Engineers,  dated  October  28, 1886, 1  have  respectfully  to  submit  an  es- 
timate of  (550  as  the  cost  of  the  survey. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


survey  of  sandusky  harbor,  ohio,  with  a  view  to  a  straight 
channel  from  the  north  end  of  obdar  point  to  the  bast 
end  of  the  existing  channel  in  front  of  the  city. 

United  States  Engineer  Office, 

Cleveland^  Ohio,  February  2,  1887. 

General  :  I  have  the  honor  to  transmit  herewith,  in  separate  pack- 
age, a  chart*  (tracing)  of  a  postion  of  Sandusky  Bay,  Ohio,  together 
with  profilest  (tracing)  along  line  of  proposed  new  channel,  and  to  sub- 
mit the  following  report  of  a  survey  made  in  accordance  with  act  of 
Congress  approv^  August  5, 1886  : 

The  port  of  Sandusky,  Ohio,  is  situated  on  Sandusky  Bay,  which  bay 
empties  into  Lake  Erie  about  40  miles  from  the  western  end  of  the  lake. 
Sandusky  Bay  is  a  natural  harbor,  containing  an  area  of  about  22^  miles, 
with  a  depth  of  from  8  to  12  feet.  It  is  protected  on  the  north  and  north- 
west by  a  narrow  peninsula,  and  on  the  east  by  another  point  of  land 
known  as  Cedar  Point.  Sandusky  Eiver  is  the  only  stream  of  any  size 
which  empties  into  the  bay,  which  it  does  at  its  southwest  extremity, 
some  14J  miles  from  Cedar  Point. 

The  channel  by  which  vessels  teach  Sandusky  City  docks  is  the  re- 
sult of  plan  for  improvement  adopts  in  1864,  which  plan  has  been 
amended  from  time  to  time,  until  now  it  provides  for  dredging  and 
maintaining  a  channel  through  the  bar  outside  of  Cedar  Point  and 
through  the  bay  to  within  50  f^et  of  the  line  of  the  city  docks,  and  then 
parallel  to  the  line  of  docks.  The  channel  through  the  bar  and  bay  to 
be  200  feet  wide,  while  that  parallel  to  the  docks  is  100  feet  wide;  and 
all  to  have  a  depth^of  15  feet. 

*Omitted.    Printed  in  Senate  Ex.  Doo.  No.  76,  Forty-ninth  Congress,  second  ses- 
sion. 
tNot  printed. 
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By  this  channel  it  is  nearly  4^  miles  from  deep  water  of  the  lake  to 
city  docks. 

This  route  was  selected  for  improvement  in  1864,  when  the  commerce 
of  Sandusky  was  small  as  compared  with  its  present  commerce,  whilst 
the  commerce  of  Sandusky  Biver  was  sufficiently  large  at  that  time  to 
influence  the  route  selected  for  improvement,  and  when  lake  vessels  did 
not  require  over  13  feet  channel  depth. 

It  was  the  route  at  that  date  which  could  be  improved  for  the  least 
expenditure  of  funds  and  promised  the  earliest  relief  to  the  commerce 
which  entered  the  bay.  For  some  years  past,  however,  much  objection 
has  been  made  to  the  existing  channel.  It  is  crooked  and  difficult  for 
vessels  to  navigate,  and  requires  three  sets  of  range-beacons  to  enable 
a  vessel  to  follow  it.  The  want  of  sufficient  depth  is  also  complained 
of.  In  1882  an  increase  of  channel  depth  to  16  feet  was  recommended 
by  the  engineer  in  charge,  and  an  estimate  of  $61,000  submitted  for  the 
additional  dredging  required;  but  since  this  latter  date  the  commerce 
of  Sandusky  has  increased  so  rapidly,  and  the  increased  and  increasing 
draught  of  lake  vessels  make  17  feet  depth  of  channel  necessary.  This 
pdditionai  depth  will  cost  at  least  $50,000  more^  making  a  total  of 
$111,000  necessary  to  make  the  existing  channel  of  adequate  depth  for 
present  demands  of  commerce. 

As  the  commerce  of  Sandusky  City  grew  in  importance,  the  question 
as  to  the  best  line  for  the  portion  of  the  channel  through  Sandusky  Bay 
(i.  e.,  inside  of  Cedar  Point)  was  discussed,  and  especially  so  of  late 
years.  As  far  back  as  1873  the  straightening  of  the  route  by  cutting  a 
new  channel  through  "  Horse  Shoe  Shoal,"  or  the  middle-ground,  was 
reported  upon  by  the  then  engineer  in  charge. 

This  question  has  not  ceased  to  be  agitated  by  the  citizens  of  San- 
dusky, and,  with  the  knowledge  that  additional  appropriation  would  be 
necessary  for  the  increased  depth  required,  they  had  an  examination 
made  at  their  own  expense  in  the  fall  of  1884  to  determine  the  approx- 
imate cost  of  straightening  the  present  channel  by  cutting  through  the 
"middle- ground,"  thereby  making  a  direct  route  from  the  city  docks  to 
Cedar  Point 

The  examination  developed  the  fact  that  a  very  favorable  line  existed 
for  such  a  direct  route  and  with  comparatively  little  cutting  to  make  17 
feet  depth.  A  committee  of  the  citizens  of  Sandusky  presented  the 
matter  to  Congress  during  the  session  of  1885,  but  the  failure  to  pass  a 
river  and  harbor  bill  that  year  prevented  any  definite  action  being 
taken. 

The  eflPort  was  renewed  in  1886,  and  resulted  in  a  survey  being  author- 
ized by  act  of  Congress  approved  August  6, 1886.  The  act  provides  for 
an  examination  or  survey  and  the  cost  of  improvement  to  be  estimated 
at  "Sandusky  Harbor  with  a  view  to  .a  straight  channel  from  the  north 
end  of  Cedar  Point  to  the  east  end  of  the  existing  channel  in  front  of 
the  city." 

In  compliance  with  instructions  from  the  Office  of  the  Chief  of  Engi- 
neers, United  States  Army,  dated  September  27  and  October  28, 1886, 1 
made  a  preliminary  examination  of  the  proposed  line,  and  under  date 
of  November  8, 1886, 1  submitted  a  report  of  said  personal  examination, 
with  estimate  of  cost  of  a  survey,  in  which  report  I  recommended  "the 
project  worthy  of  improvement,  and  that  it  was  called  lor  by  the  pres- 
ent and  prospective  demands  of  the  commerce  of  Sandusky," 

The  report  was  approved  and  the  survey  ordered  to  be  made.  A  field 
party  under  charge  of  B.  H.  Colby,  assistant  engineer,  made  the  survey 
from  the  surface  of  the  ice  which  then  covered  the  bay.  The  work  was 
8872  BNO  87 147 
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done  with  accuracy  and  dispatch,  and  Mr.  Colby  displayed  commend- 
able energy  and  push  in  the  work  under  his  charge. 

The  route  for  the  proposed  straight  channel  being  so  definitely  desig- 
nated in  the  act  authorizing  the  survey,  it  was  only  necessary  to  locate 
the  line  to  make  the  required  soundings,  and  to  make  an  examination 
of  the  character  of  the  bottom  through  which  the  cutting  would  have  to 
be  made,  to  enable  the  ''estimate  of  cost  of  improvement^  to  be  de- 
termined. The  line  was  found  to  be  9,465  feet  in  length,  and  joins  the 
existing  channel  outside  of  Cedar  Point  by  an  easy  curve  and  unites 
with  the  channel  in  front  of  city  docks  by  an  easy  curve.  The  sur\'ey 
demonstrated  a  very  favorable  line,  with  comparatively  small  amount 
ef  cutting  to  make  a  channel  with  17  feet  depth. 

About  25,000  soundings  were  taken  and  75  borings  were  made.  The 
maximum  cut  to  gain  17  feet  was  12.4  feet,  the  minimum  cut  4.4  feet,  the 
average  cut  being  7.1  feet 

The  boriugs  to  determine  the  character  of  the  materials  were  made  to 
18  feet  below  the  surface  of  the  water,  and  indicated  that  (beginning  at 
the  east  end  of  the  channel  parallel  to  the  city  docks)  for  the  Urst  3,500 
feet  of  the  route  the  material  was  mud  overlying  a  clay  bottom — the  clay 
appearing  at  about  16  feet  below  surface  of  water — beyond  this  no  clay 
was  found  at  a  depth  of  18  feet  or  less ;  for  the  next  1,000  feet  mud  only 
was  found ;  then  a  mixture  of  mud  and  sand  for  the  next  2,000  feet. 
Ac  6,450  feet  from  the  beginning  point  a  bed  of  quicksand  was  struck 
at  a  de])th  of  17  feet,  with  coarse  sand  overlying  it  and  mud  beneath. 
The  bed  varied  in  thickness  from  1  foot  to  6  J  feet,  extending  the  remain- 
der of  the  route,  and  for  full  width  for  which  borings  were  carried,  viz, 
260  fet't.  The  mud  was  found  under  it  in  all  places  at  from  16  to  17  feet 
below  water-surface.  The  bed  of  quicksand  gave  indications  of  ending 
at  the  deep  hole  neat  Cedar  Point,  in  which  a  depth  of  from  18  to  30 
feet  exists. 

The  material  along  the  entire  line  is,  therefore,  favorable  for  easy 
dredging. 

An  examination  of  the  tracings  submitted  with  this  repart  shows  the 
great  advantage,  both  in  directness  and  lengthy  of  the  proposed  new 
route,  the  saving  in  distance  from  the  city  docks  to  Cedar  Point  being 
6,076  feet  in  15,540  feet,  or  nearly  40  per  cent 

As  the  proposed  route  is  a  direct  channel,  all  the  disadvantages  to 
navigation  resulting  from  "turns"  and  "bends"  will  be  obviated,  and 
being  a  straight  channel,  the  liability  to  fill  in  during  the  winter  and 
spring  will  be  very  much  less.  The  annual  amount  of  dredging  for 
maintenance  will  therefore  be  much  less,  and  the  line  a  shorter  one  to 
maintain.  Being  well  protected  on  the  east  side  by  Cedar  Point,  the 
unprotected  cut  will  not  be  so  liable  to  damage  from  storm,  especially 
from  northeast  gales.  The  new  route  from  Cedar  Point  into  the  city 
docks  will  require  but  one  set  or  range  marks  for  vessels  to  navigate  it, 
and  one  of  these  it  will  have  already  prepared  in  the  city  clock-tower, 
a  well-defined,  permanent,  and  visible  beacon  by  day  or  night,  in  direct 
range  of  the  proposed  channel. 

With  regard  to  "liability  to  fill!"  The  new  route  has  equal  if  not 
superior  advantages  over  the  existing  one. 

There  are  two  well-defined  currents  in  Sandusky  Bay,  produced  in 
part  from  the.ouiflow  from  Sandusky  River.  One  sweeps  along  in  front 
of  the  city  docks  and  enters  the  lake  by  the  eastern  channel  (east  of 
"/Aa  middle  ground^).  The  other  passes  the  south  of  Johnson's  Island 
and  enters  the  lake  by  the  west  channel.  Between  these  two  channels 
lies  the  "Horse  Shoe  Shoal "  or  middle  ground. 
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As  the  proposed  new  channel  follows  very  nearly  the  ronte  of  the 
eastern  current^  it  is  expected  that  said  current  will  aid  materially  in 
maintaining  the  depth  of  channel  along  the  new  route  after  it  has  once 
been  obtained. 

Therefore,  while  I  believe  that  any  unprotected  channel  through  San- 
dusky Bay  will  gradually  fill  up  without  annual  dredging,  it  is  thought 
that  the  proposed  straight  channel  will  be  as  little  liable  so  to  do  as  any 
other,  for  reasons  already  stated. 

Hence  the  question  of  protecting  the  channel,  which  may  ultimately 
have  to  be  done,  does  not  enter  into  this  discussion,  since  it  is  a  detri- 
mental factor  in  the  existing  route  and  in  all  routes,  but  when  consid^ 
ering  this  factor  the  shortest  route  must  have  the  advantage. 

Further,  this  protection  of  the  cut  should  not  be  decided  until  actual 
results  shall  determine  the  annual  cost  to  maintain  the  unprotected  cut 
by  dredging  and  what  kind  and  how  much  is  needed,  as  it  is  thought 
that  a  percentage  as  low  as  3  per  cent,  on  the  cost  of  any  method  of 
protection  will  pay  for  the  annual  cost  of  dredging. 

To  make  a  channel  200  feet  wide  at  bottom  and  17  feet  deep  at  low 
water  along  the  route  designated,  which  dimensions  for  the  channel 
are  the  least  thq^t  will  accommodate  the  commerce  of  Sandusky,  the  fol- 
lowing estimate  is  submitted. 

Exeavaiion^  removal,  and  deposit  of  538,000  cubic  yards  of  material,  measured 
in  place  (of  which  6  per  cent,  approximately  is  clay,  5(5  per  ceut.  approxi- 
mately mud  or  mud  and  sand  mixed,  22  per  cent.  api>roximately  sand,  15 
per  cent,  approximately  quicksand),  or  say  628,000  cubic  yards,  scow  meas- 
urement, at  14  cents  per  cubic  yard $87,920 

Contingent  expenses,  say  10  per  cent 6,792 

Total , 96,712 

The  rate  (of  14  cents)  is  deemed  adequate,  since  the  dredges  when  at 
work  for  nearly  the  entire  length  of  the  line,  will  be  protected  from 
severe  northeasterly  gales  by  Cedar  Point ;  the  material  to  be  removed 
is  favorable  for  dredge  work,  and  the  average  face  of  the  cut  a  good 
one  for  such  work.  Further,  the  rate  for  dredging  in  Sandusky  Bay  of 
late  years  for  much  less  favorable  work,  more  exposed  and  in  small 
amounts,  has  been  only  15  cents. 

As  the  proposed  straight  channel  has  many  advantages  over  the  ex- 
isting route,  the  only  remaining  objection  to  making  a  change  will  be 
the  question  of  expense.  To  complete  the  project  for  existing  channel 
it  is  estimated  that  $10,000  will  be  required  for  the  part  Irom  Cedar 
Point  to  city  docks :  and  to  give  17  feet  depth  to  said  part  of  the  chan- 
nel will  require  at  least  $40,000  of  the  $111,000  heretofore  shown  as 
necessary  for  the  entire  length  of  the  channel. 

We  have  therefore  an  estimate  of  $50,000  required  to  secure  17  feet 
depth  and  otherwise  complete  the  existing  channel  from  city  docks  to 
Cedar  Point  in  accordance  with  plans  recommended,  admitting  the  ne- 
cessity of  the  work. 

The  cost  to  make  the  new  channel  from  city  docks  to  Cedar  Point 
will  be,  then,  the  difference  between  $50,000  and  $96,712,  viz,  $46,712; 
a  small  amount  when  the  advantages  of  the  proposed  new  route  are 
considered. 

If  the  work  along  the  proposed  new  route  be  undertaken  and  a  chan- 
nel 200  feet  wide  at  bottom  and  17  feet  deep  at  low  water  be  provided 
for,  the  same  could  be  readily  done  in  one  season,  if  the  whole  amount 
estimated  as  necessary,  viz,  $96,712,  be  appropriated  in  one  allotment, 
which  would  enable  the  work  to  be  contracted  for  on  favorable  terms, 
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and  farther  work  on  the  existing  channel,  inside  of  Cedar  Point,  could 
be  dispensed  with.  Farther,  I  am  of  the  opinion  that  after  said,  oew 
channel  is  completed  it  can  be  maintained  by  dredging  at  an  annual 
cost  of,  say,  $5,000. 

The  following  interesting  statistics  in  regard  to  the  commerce  of  San- 
dusky are  sabmitted.  They  were  kindly  furnished  me  by  Mr.  John  J. 
Finch,  collector  of  customs,  Sandusky,  Ohio: 

Amonnt  of  reyenne  collected  daring  the  calendar  year  1886,  $4,629.10. 

Value  of  imports,  consisting  chiefly  of  fish,  round  timber,  and  wood,  (40,231.65. 

Value  of  exports,  consisting  chiefly  of  coal,  grain,  rope,  and  breadstuffs,  1^1^22,058. 

Nine  hundred  and  eighty 'four  vessels,  with  an  aggregate  tonnage  of  237,461  tons, 
entered,  and  990  vessels,  with  an  aggregate  tonnage  oi  242,112  tons,  cleared,  duriug 
the  calendar  year  1886. 

The  deepest  draught  of  vessels  entering  or  clearing  was  15  feet  8  inches. 

The  largest  cargo  entering  the  port  was  2,589  grosH  tons  (iron  ore),  carried  by  the 
steamer  VnokOj  draught  14  leet  10  inches. 

Among  the  vessels  entering  the  port  duriug  the  calendar  year  1886  were  the  follow- 
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steamer  Nehratika,  cargo  1,500  tons  flour,  draught  14  feet  10  inches;  schooner  J'ohn 
Shaw,  car^o  1,738  tons  iron  ore,  draught  15  feet  8  inches ;  steamer  Magnetic,  cargo 
2,086  tons  iron  ore,  draught  14  feet  10  inches ;  steamer  Specular ^  cargo  3,100  tons  iron 
ore,  draught  14  feet  10  inches ;  steamer  Onoko,  cargo  2,589  tons  iron  ore,  drau^^ht  14 
feet  10  inches ;  steamer  Ohio,  cargo  1,210  tons  iron  ore.  drauglit  15  feet  3  inches ; 
steamer  James  Pickarda,  cargo  1,708  tons  iron  ore,  draught  14  feet  10  inches :  schconer 
Couch,  car^o  1,516  tons  iron  ore,  draught  15  feet  4  inches ;  schooner  Su$an  Peck,  cargo 
1,872  tons  iron  ore,  draught  14  feet  10 inches;  steamer  Chi8holm,  cargo  1,934  tons  iron 
ore,  draught  15  feet ;  steamer  Kehraskaf  cargo  1,000  tons  copper  and  500  tons  pig- iron. 

Among  the  vessels  clearing  were  the  following : 

Schooner  John  Shaw,  cargo  1,856  tons  coal,  draught  15  feet  8  inches ;  schooner  H, 
A,  Kent,  cargo  1,600  tons  coal,  draught  15  feet  6  inches ;  steamer  Ohio,  cargo  1,200 
tons  coal,  draught  15  feet  3  inches. 

The  foregoing  is  a  partial  statement  of  the  business  of  the  port  with  porta  outeide 
of  this  district ;  is  partial  only  for  the  reason  that  many  large  and  heavily-laden  ves- 
sels clear  for  ports  beyond  this  port,  enter  here,  discharge  and  receive  freight  with- 
out making  any  report  to  the  custom-house  whatever.  Notably  among  such  are  the 
«  Anchor  Line"  steamers,  which  clear  from  Bufl'alo,N.  Y.,  through  to  Chicago,  111. ; 
one  of  said  steamers  coming  usually  into  this  port  two  or  three  times  a  week  through- 
out the  season. 

I  also  append  hereto  an  incomplete  statement,  but  comprising  the  greater  part  of 
the  business  of  this  port  yrith  the  port«  within  this  district ;  the  same  being  largely 
with  the  islands  in  the  district,  and  consequently  not  reported  to  the  custom-house, 
which  is  compiled  from  written  statements  furnished  at  my  request  by  the  owners 
and  managers  of  the  vessels  engaged  principally  in  such  traffic,  and  is  as  follows: 

Number  of  vessels  entered  from  ports  or  places  within  the  district,  1,514 ;  tonnage 
of  same,  158,977  tons. 

Number  of  vessels  cleared  for  ports  or  places  within  the  district,  1,506 ;  tonnage  of 
same,  158,401  tons. 

Number  of  tons  of  freight  carried  by  the  above-mentioned  vessels  daring  the  year 
1886, 106,399  tons. 

Number  of  passengers  carried  by  such  only  of  the  foregoing  vessels  as  are  princi- 
pally engaged  iu  the  carriage  of  passengers,  H9,727. 

The  following  statistics  show  the  increase  of  receipts  and  shipments  b^  lake  at  the 
port  of  Sandusky,  Ohio,  of  the  two  principal  railroads  terminating  at  said  port,  viz, 
the  Baltimore  and  Ohio,  and  the  Indianapolis,  Bloomington  and  Western  railroads, 
obtained  from  official  sources. 

RECEIPTS  OF  ORE  BY  THE  BALTIMORE  AND  OHIO  RAILROAD. 

Tons. 

1882 49,123 

1883 58,820 

1884 - 107.704 

1885 143,180 

1886  (to  October  18) 144,096 

Receipts  of  flour  in  1886,  in  transit,  from  Duluth  to  Belfast,  Ireland,  and  London, 
Englanci,  via  the  Baltimore  and  Ohio  Railroad  and  Baltimore,  29,000  barrels. 

The  Baltimore  and  Ohio  Railroad  also  received  in  1886,  in  transit,  from  Duluth  to 
Europe,  via  Baltimore,  to  October  1,  over  1,000,000  bushels  grain. 
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SHIPMENTS  OF  GOAL  BT  THB  BALTIMORE  AND  OHIO  KAILROAD. 

Tons. 

1882 69,846 

1883 ; 100,895 

1884  (year  of  strikes) 31,874 

1885 96,637 

1886  (to  October  18) 117,742 

The  Baltimore  and  Ohio  Railroad  shipped  by  '^Anchor  Line''  steamers,  etc.,  In  1886, 
to  October  1,  over  5,000  tons  merchandise. 

The  Indiana,  Bloomington  and  Western  Railway  shipped  in  1886,  by  lake,  to  New 
York  and  Eastern  ports,  to  October  1, 1,750,000  bushels  grain. 

The  grain  shipments  at  this  port  by  lake  have  for  a  number  of  years  prior  to  1886 
been  so  light  as  to  be  scarcely  worth  mentioning. 

Receipts  of  grain  by  the  Baltimore  and  Ohio  Railroad  have  been  increasing  ever 
since  the  new  elevator  was  built. 

As  you  are  probably  aware,  the  traffic  above  given  has  been  mostly  carried  on  in 
vessels  of  the  large  size.  » 

It  is  hardly  necessary  to  commeut  on  the  above,  as  the  foregoing  sta- 
tistics plainly  show  the  rapid  increase,  of  late  years,  in  the  commerce 
of  Sandasky,  and  give  abundant  evidence  as  to  the  prospective  in- 
crease ;  and  I  earnestly  recommend  that  a  wide,  straight,  and  easily- 
navigated  channel,  with  fall  depth  of  17  feet,  may  be  authorized  at  an 
early  day.  The  whole  amount  of  the  funds  estimated  for  the  improve- 
ment could  be  profitably  expended  during  the  fiscal  year  ending  June 
30,1888. 

Sandusky  City  Harbor  is  in  the  collection  district  of  Sanduskv,  Ohio.  There  is  a 
light-house  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  oraer,  and  three  range- 
lights  within  the  bny. 

Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

Very  respectfully,  your  obedient  servant, 

L.  CooPEB  Overman, 

Major  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 
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IMPROVEMENT  OF  THE  HABBOES  OF  ERIE,  PENNSYLVANU,  AKD  DUK- 
KIRK,  BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD,  NEW  YORK, 
AND  OP  NIAGARA  RIVER,  NEW  YORK. 


REPORT  OF  CAPTAIN  FREDERICK  A.  MAHAN,  CORPS  OF  EN0INEER8, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1887 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Erie  Harbor,  Pennsylvania. 

2.  Dunkirk  Harbor,  New  York. 

3.  Buffalo  Harbor,  New  York. 

4.  Niagara  River,  New  York. 


5.  Wilflon  Harbor,  New  York. 

6.  Olcott  Harbor,  New  York. 

7.  Oak  Orchard  Harbor,  New  York. 


United  States  ENaiNEER  Office, 

Buffalo,  N.  r.,  August  1, 1887. 
Sir  :  I  have  the  honor  to  forward  herewith  my  annual  reports  of 
works  of  river  and  harbor  improvement  under  my  charge  for  the  year 
ending  June  30, 1887. 

Very  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


MM  I. 

improvement  of  ERIE  HARBOR,  PENNSYLVANIA. 

I  relieved  Capt.  0.  F'.  Palfrey,  Corps  of  Engineers,  of  the  charge  of 
this  work  on  September  30,  1886,  in  compliance  with  paragraph  16, 
Special  Orders  No.  188,  dated  Headquarters  of  the  Army,  Adjutant- 
General's  OflBce,  Washington,  Agust  14, 1886. 

PROTECTION  OP  THE  WEST  NEOK  OF  THE  PENINSULA. 

All  the  protection  fences  and  pile-jetties  are  so  broken  down,  and  have 
become  so  rotten  that  they  may  be  said  to  have  no  existence.  The 
narrowest  parts  of  the  neck  are  of  such  height  and  width  that  the  water 
does  not  come  over  them  except  in  unusually  severe  storms,  such  as  that 
of  Octol)er  14, 1886,  when  the  waves  did  roll  across  from  the  lake  to 
the  bay.  No  harm  was  done  beyond  the  rooting  up  of  a  few  willows 
planted  some  years  before. 
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THE  CHANNEL-PIERS  AND  BRBAKWAl'ER. 

The  north  pier  is  in  good  condition.  The  south  pier  needs  some  slight 
repairs.  Daring  the  early  summer  of  1886  a  small  breach  about  50  feet 
long  was  made  in  the  south  breakwater.  This  was  lengthened  to  100 
feet  by  a  severe  gale  on  October  14,,  1886.  This  breach  will  be  closed  and 
some  minor  repairs  will  be  made  this  year. 

THE  CHANNEL. 

When  I  took  charge  of  this  harbor  Captain  Palfrey  had  already  pre- 
pared a  project  for  dredging  between  the  piers  and  through  the  bar  in 
front  of  them.  This  project  was  approved  by  the  Chief  of  Engineers, 
and  bids  for  doing  the  work  were  invited  by  circular  letter. 

On  September  30, 1886,  the  bids  were  opened  for  this  work.  It  was 
awarded  to  James  Kooney,  of  Toledo,  Ohio,  at  26  cents  per  cubic  yard, 
and  a  contract  was  made  with  him  on  September  30, 1886. 

The  work  wa3  so  hindered  by  the  storms  and  gales  of  the  aatumn 
that  it  was  impossible  for  the  contractor  to  complete  his  work  by  the 
time  required,  January  1, 1887.  An  extension  was  granted  until  July 
1, 1887.    The  work  was  finished  on  June  25. 

The  present  project  for  the  improvement  of  this  harbor  contemplates 
the  extension  of  the  piers  to  the  16-foot  curve  in  the  lake  and  the  main- 
tenance of  a  channel  not  less  than  16  feet  deep  through  the  bars  inside 
and  outside  of  the  piers.    Maj.  M.  B.  Adams,  Corps  of  Engineers,  in  • 
his  annual  report  for  1883,  says : 

The  aAoant  reqaired  to  complete  the  existing  project,  t.  e,f  to  extend  the  pien  to 
16  feet  depth  of  water  in  the  lake,  cannot  well  be  definitely  stated,  owing  to  the  con- 
tinnouB  aocnmnlation  of  sand  on  the  outer  bar,  which  makes  it  highly  probable  that 
considerable  extensions,  some  1,000  feet  to  the  north  pier  and  1,65U  feet  to  the  sonth 
pier,  wiU  be  reqnired  to  reach  the  16-foot  cnrve  in  the  lake  by  the  close  of  another 
season.  •  *  *  Unless  *  •  «  the  sand  should  be  prevented  from  accnmnlating 
as  it  now  does,  either  large  amounts  of  sand  will  require  removal  or  else  indefinite 
extensions  to  the  piers  must  be  made  in  order  to  maintain  a  depth  of  16  feet  through 
the  onter  bar.  There  are  required  at  present  2,050  feet  of  pier  extension,  700  feet  to 
the  north  pier  and  1,350  feet  to  the  south  pier,  in  order  to  reach  the  place  where  the 
16-foot  curve  crosses  the  channel,  which,  at  a  cost  of  $65perfootv  will  amount  to 
$133,250,  the  sum  required  to  complete  the  existing  project  at  the  present  time. 

Captain  Maguire,  in  his  annual  report -for  1885,  after  referring  to  the 
above  extract  from  Major  Adams's  report  of  1883,  says : 

I  have  nothing  to  add  to  the  above  except  in  the  way  of  indorsement  of  the  state- 
ments made,  but  in  my  opinion  there  should  be  no  further  extension  of  the  north  pier. 
During  storms  the  water  rushes  throu|;h  the  channel  between  the  piers  like  a  mill- 
race,  and  asrain  upon  a  cessation  of  the  storm  when  the  lake  begins  to  resnme  its 
level.  The  longer  the  channel  is  made,  under  these  circumstances,  the  more  difficult  it 
will  become  for  vessels  to  enter  the  harbor.  In  my  opinion  the  movement  of  the  sand 
from  and  along  the  peninsula  may  be  arrested  in  the  manner  proposed  in  my  report 
of  January  7,  18d5.  In  view  of  the  fact  that  the  channel  has  already  shoaled  in  front 
of  the  piers,  I  am  of  the  opinion  that  the  south  pier  may  be  profitably  extended  400 
feet.  The  estimate  for  the  breakwater  protection  for  the  neck  (of  the  peninsula)  and 
the  jetties,  as  submitted  in  the  report  above  referred  to,  is  8147,044.50. 

I  agree  entirely  with  Captain  Maguire  except  as  to  the  advisability 
of  prolonging  the  south  pier,  unless  it  be  found  that  the  system  which 
I  am  about  to  propose  should  not  give  the  results  which  I  expect  from  it 

At  the  time  the  engineer  office  at  Buffalo  was  burned  out  I  had  just 
finished  and  was  correcting  the  translation  of  a  very  interesting  paper 
by  MM.  Plocg  and  Guillaiu,  of  the  Fonts  et  Chauss^es,  on  the  dredging 
at  the  harbors  of  Dunkirk,  Calais,  and  Boulogne,  on  the  north  coast  of 
f^nce. 
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The  harbor  of  Dankirk,  France,  like  the  harbor  of  Erie,  has  experi- 
enced great  difficulty  in  keeping  open  the  entrance  to  the  piers  on  ac- 
eonnt  of  the  enormous  amounts  of  material  which  are  constantly  swept 
along  the  north  shore  of  France.  The  prevailing  wind  there  is  from  the 
west  The  current  caused  by  the  incoming  tide  from  the  Atlantic 
through  the  Strait  of  Dover  is  very  powerful.  The  north  shore  of 
France  and  the  bed  of  the  strait  is  mainly  composed  of  sand.  The  con- 
formation of  the  shores  of  France  and  England  foi'm  a  sort  of  nozzle. 
Under  the  influence  of  the  tides  and  the  westerly  winds  the  sand  is  swept 
eastwardly  and  deposited  in  large  quantities  along  the  shore  near  Dun- 
kirk and  on  the  banks  which  lie  in  front  of  the  harbor. 

Various  means  have  been  tried  to  keep  the  entrance  to  the  harbor 
clear ;  scouring-basins,  with  their  strong  currents ;  dredging  between 
and  in  front  of  the  piers,  etc.  None  of  these  methods  was  satisfactory. 
Finally  the  experiment  was  tjried  of  digging  on  the  west  side  of  the 
west  pier  a  large  pocket  into  which  the  sand  traveling  along  the  shore 
could  be  deposited.    This  system  is  giving  very  satisfectory  results. 

I  think  that  the  experiment  might  well  be  tried  at  Erie  so  soon  as 
the  channel  which  has  just  been  dredged  in  front  of  the  piers  begins  to 
fill  up.  A  pocket  might  bo  excavated  on  the  north  side  of  the  north 
pier  of  sufficient  size  to  receive  the  material  which  drifts  down  to  the 
mouth  of  the  piers.  I  am  greatly  of  the  opinion  that  the  entrance  can 
be  thus  kept  clear.  An  incidental  advantage  of  this  system  will  be  that 
no  obstruction  to  navigation  will  be  caused  while  doing  the  work. 

The  use  of  ordinary  bucket  and  ladder  dredges  had  to  be  abandoned 
on  the  north  coast  of  France  on  account  of  the  difficulty  of  working 
them  when  there  was  any  sea.  I  find  that  with  a  swell  of  18  inches 
dredging  with  the  ordinary  machine  used  on  Lake  Erie  becomes  well- 
nigh  impracticable. 

The  engineers  in  charge  of  harbor  improvements  on  the  north  shore 
of  France,  and  particularly  those  at  Dunkirk,  had  for  some  time  been 
desirous  of  using  suction- dredges,  believing  them  to  be  best  adapted  to 
the  purpose.  The  French  contractors,  who  were  receiving  about  60 
cents  per  cubic  meter,  would  not  adopt  these  dredges.  The  engineers 
then  had  two  or  three  of  them  brought  from  Holland,  their  owners  hav- 
ing offered  to  do  the  work  for  less  than  40 cents.  Being  forced  to  do  so, 
the  French  contractors  then  built  some  suction-dredges,  and  the  price 
of  dredging  was  soon  brought  down  by  competition  to  about  13  cents 
per  cubic  meter,  including  the  transportation  of  the  dredged  material 
to  distances  into  the  open  sea  varying  from  1  mile  at  Bologne  to  Visiles 
at  Dunkirk. 

The  suction  dredges  were  of  two  types  according  to  the  location  of 
the  suction-pipes.  In  the  first  the  pipes  were  in  a  weU  situated  in  the 
median  plane  of  the  vessel.  In  the  second  type  the  suction-pipe  was 
outside  of  the  hull.  In  both  it  inclined  down  toward  the  bow.  The 
first  type  was  further  divided  into  two  classes  according  to  the  position 
of  the  centrifugal  pump.  In  the  first  class  the  axis  of  rotation  of  the 
pump  was  but  little  above  the  surface  of  the  water  when  the  vessel  was 
light.  In  the  second  the  whole  pump  was  above  the  surface.  In  the' 
first  class  access  to  the  pump  was  difficult,  but  no  priming  was  neces- 
sary. In  the  second  class  access  was  easy,  but  the  pump  had  to  be 
primed.  In  the  second  class  the  priming  pump  was  sometimes  used  for 
the  purpose  of  sending  a  strong  current  down  to  the  lower  end  of  the 
section-pipe  in  order  to  stir  up  the  material  and  loosen  it  to  such  an 
extent  as  to  be  easily  drawn  in  with  the  water. 


Digitized  by 


Google 


2346     REPORT   OP   tHE   CHIEF   OF  ENGINEERS,  U.  S.  ASMlt. 

The  most  approved  type  was  the  first,  i.  c,  the  one  having  the  suction- 
pipe  in  the  middle  of  the  vessel. 

The  dredge  itself  is  an  ordinary  propeller  containing  a  nnmber  of 
bins  to  receive  the  material  dredged.  The  main  engine  is  so  arranged 
by  means  of  suitable  gearing  that  it  can  be  used  to  drive  the  propeller 
wheel  or  the  pump. 

The  suction-pipe  is  raised  or  lowered  by  means  of  rigging  near  the 
bow.  The  well  of  the  suction-pipe  is  separated  by  a  partition  at  its 
after  end  from  the  pnmp-chamber. 

These  dredges  work  successfully  when  the  swell  is  as  great  as  4  or  5 
feet. 

When  work  is  to  be  begun  the  vessel  steams  into  position  on  the 
range  assigned.  It  first  passes  some  distance  ahead  of  where  the  cat 
is  to  begin  and  drops  an  anchor  to  which  a  cable  is  attached.  The  ves- 
sel then  backs  to  the  beginning  of  the  ctrt.  The  suction-pipe  is  low- 
ered and  the  pump,  having  been  geared  to  the  main  engine,  is  started. 
When  the  pumping  begins  the  free  end  of  the  suction-pipe  is  raised 
and  lowered  alternately  until  it  settles  itself  well  down  in  the  material 
to  be  moved.  , 

The  pump  is  from  6  to  8J  feet  in  diameter.  The  suction  is  so  power- 
ful that  the  vessel  is  constantly  drawn  ahead  against  the  face  of  the 
cut.  The  head  line  has  rarely  to  be  used,  but  it  is  always  kept  in 
place  in  case  of  emergency. 

So  soon  as  the  bins  are  filled  the  vessel  buoys  her  anchor  and  goes 
to  the  dumping-ground.    After  dropping  her  load  she  returns  to  work. 

The  time  of  taking  up  a  load,  going  out  with  it,  dropping  it,  and  re- 
turning to  place,  varies  at  the  three  harbors,  being  shortest  at  Boulogne, 
and  longest  at  Dunkirk.  At  the  former  point  the  material  to  be  re- 
moved is  most  favorable,  being  wholly  sand,  and  the  length  of  haul  be- 
ing least 

The  most  effective  work  is  done  in  sand,  the  least  in  mud.  With  the 
latter  material  a  large  proportion  runs  overboard  with  the  water  which 
passes  out  of  the  bins. 

During  the  coming  year  it  is  proposed  to  repair  the  piers  and  break- 
water, and  to  make  a  careful  survey  of  the  peninsula,  all  maps  in  this 
office  having  been  destroyed  by  fire  on  March  15, 1887. 

During  last  winter,  while  dredging  operations  were  suspended,  I  had 
the  inspector  collect  all  the  information  he  could  on  the  subject  of  the 
commerce  of  the  city  of  Erie.  These  statistics  have  been  received,  bat 
owing  to  more  pressing  work  I  have  been  unable  to  put  them  into  proper 
shape  to  submit  with  this  rieport. 

The  following  contracts  were  made  during  the  year: 

On  September  30, 1886,  with  James  Eooney  for  dredging. 

On  June  17, 1887,  with  Daniel  McNaughton  for  iron. 

On  June  23,  1887,  with  G.  Elias  &  Bro.  for  timber. 

Money  statement. 

July  1,  1886,  amonnt  available .^ $58,029.23 

Amount  appropriated  by  act  approved  August  5,  1886 37,  .500. 00 

95,529.23 
Jnly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 (12,868.53 

July  1,  1887,  outstanding  liabilities 2,308.92 

15,177.46 

July  1, 1887,  amonnt  available. . .«^ .«...  ...^ ...... .^ ...  ...^  •«^«.  ^ 80, 351. 78 
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{Amount  (estimated)  reqaiied  for  completion  of  exiatinff  project $46, 620. 00 

Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  150, 000. 00 
Sabmitted  in  oomplianco  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  44,000  cubio  yards,  scow  measurement,  more  or  less,  of 
soft  clay,  mud,  and  sand  from  the  bar  at  Erie  Barbor,  Pennsylvania, 

[ReceiTed  and  opened  by  Capt.  F.  A.  Mahan,  Corps  of  Enfcineers,  at  tho  United  States  Engineer  offloe, 
Buffalo,  N.  Y..  at  11  a.m.  Tlmrsday,  September  30, 1886,  ander  emergency,  by  sealed  proposals  in- 
Tited  by  ciroalar  letter  dated  September  20, 1886.  J 


No. 

Karnes  and  addresses  of  bidders. 

Kames  and  addresses  of  guarantors. 

Kate  per 
cubic  yard. 

1 

James  Boony,  Toledo,  Ohio 

John  C.  Wuerfel  and  Minot  J.  Wilcox,  Toledo, 

Ohio. 
Andrew  Spanlding  and  Lonis  J.  Bennett,  Bof- 

Georgo  M.  Case  and  Henry  £.  Hichels,  Fnl- 

toi^N.Y. 
Porter  B.  Hickcox  and  William  It.  Haven, 

Buffalo,  N.Y. 

Genu. 

26 

2 
8 
4 

George  Talbot,  BafTklo,  N.  Y 

Edwin  H.  French,  Fulton,  K.  Y 

J.LoaisLinn,  Erie,  Pa 

8& 
30 
41 

Abstract  of  proposals  for  furnishing  timber,  iron,  and  stone  at  Erie  Harbor,  Pennsylvania, 
opened  at  12  m.  on  May  16,  1887. 


l.Layoook  Lumber 
Comjj«g,Buf. 

2.  G.Elias^ 
Bro.,  Buffalo, 

N.  Y. 

3.  Beats  & 
Brown,  Bafthio, 

4.  Daniel  Mo. 
Naughtonjinf- 

Price 
per 

unit. 

ToUL 

Price 
per 
unit. 

Total. 

Price 

per 

unit. 

Totol. 

Prfco  I 
per      Total, 
unit.   1 

Piles  (988  linear  feet) 

10.16 

$15a08 

$0.18 

30.00 

21.00 

9.50 

$177. 84 

3.60 

085.51 

304.07 

White  oak  (120  fret,  B.  M) 

White  pine  (44,648  feet  B.  M) . . . . 

25,00 
12.50 

i,ii3.'70 

400.09 

Hemlock  (82.007  feet,  B.  M) 

Drift-bolts  (2.027  poands) 

4.87 

990.74 

0.90 

43.83 

4.55 

$79.03 

Screw<bolts  (23  pounds) 

6.21 

Spikes  (9  kegs) 

40.35 

COMMERCIAL  STATISTICS. 

Name  of  harbor,  Erie,  Pa. :  collection  district,  Erie,  Pa. ;  nearest  work  of  defense, 
Fort  Porter,  N.  Y. ;  nearest  light-honse,  Erie,  Pa. 

The  Erie  Light  stands  on  a  blnffof  the  lake  shore  to  the  eastward,  and  jnst  ontside 
of  Erie  Harbor.  It  is  a  fixed  white  lif;ht  of  the  third  order.  It  is  128  feet  above  the 
level  of  the  lake,  and  is  visible  at  a  distance  of  19  miles.  Its  position  Is  in  latitude 
42°  08'  42"  north,  and  longitude  80°  03'  46"  west. 

The  Presqne  Isle  Beacon  is  at  the  east  end  of  the  north  pier  at  the  entrance  to 
Presqne  Isle  Bay.  It  is  a  fixed  red  light  of  the  fourth  order.  It  is  39^  feet  above 
the  level  of  the  lake,  and  is  visible  at  a  distance  of  12^  miles. 

The  Erie  Range  Beacon  No.  1  is  at  the  west  end  of  the  north  pier  at  the  entrance 
to  Presqne  Isle  Bay.  It  is  a  fixed  white  light  of  the  sixth  order.  It  is  16f  feet  above 
the  level  of  the  lake,  and  is  visible  at  a  distance  of  9i  miles. 

The  Erie  Ranse  Beacon  No.  2  is  908  feet  from  No.  1.  It  is  a  fixed  white  refiector 
light.    It  is  45  feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  13  miles. 

The  Presqne  Isle  Light  is  at  the  north  shore  of  the  peninsula,  3  miles  by  water  west- 
ward from  the  entrance  to  Presqne  Isle  Bay.  It  is  of  the  fourth  order,  flashing  alter- 
nately red  or  white  with  an  interval  of  ten  seconds  between  the  flashes.  It  is  57 
feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  11  miles. 
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Arrivals  and  departures  of  vessels  during  the  year  ending  December  31, 1886. 


Class. 

Arrived. 

Cleared. 

Steunen               

No. 
659 
186 

Tont. 

679, 618 

94,288 

No. 
656 

176 

Tons. 
675^912 

SaUins TOAaeln 

87,511 

Total  

845 

778.806 

832 

763,423 

Revenoe  collected  daring  the  year  ending  December  31,  1886,  $7,101.03;  value  of 
imports  same  year,  $21,747 ;  value  of  exports  same  year,  none. 


M  M  2. 


IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 

I  relieved  Maj.  L.  0.  Overman,  Corps  of  Engineers,  of  the  charge  of 
this  harbor  on  September  23,  1886,  in  accordance  with  Special  Orders, 
No.  188,  paragraph  15,  dated  Headquarters  of  the  Army,  Adjutaot- 
Oeneral's  Office,  Aagnst  14, 1886. 

The  improvement  of  this  harbor  was  commenced  in  1827,  when  the 
first  appropriation  therefor  was  made.  The  original  project  was  mach 
the  same  as  that  of  the  existing  improvement,  which  comprises  the 
formation  of  an  artificial  harbor  in  front  of  the  city  by  means  of  a  break- 
water running  nearly  parallel  with  the  shore,  and  a  shore-arm  or  pier 
to  the  westward,  with  an  opening  between  the  pier  and  the  breakwater. 
By  1832  the  sum  of  $28,439.84  had  been  expended  on  the  original  plan, 
and  the  breakwater  was  then  2,564  feet  long  and  the  pier  14  feet  long. 

Various  improvements  and  repairs  were  made  from  time  to  time,  and 
by  1838  there  had  been  completed  2,125  feet  of  breakwater  and  300  feet 
of  detached  breakwater.    In  1848  the  breakwater  was  demolished. 

Between  1848  and  1870  some  portions  of  the  work  were  renewed  and 
others  repaired,  but  in  1870  a  Board  of  Engineers  took  into  considera- 
tion the  question  of  the  radical  improvement  of  the  harbor.  The  Board 
recommended  a  plan  which  provided  a  breakwater  2,860  feet  long,  one 
part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel  with  the 
shore,  the  other  part  to  be  nearly  parallel  to  the  axis  of  the  channel  en- 
trance, 560  feet  long,  and  terminating  at  the  position  of  the  dumb  bea- 
con. Of  the  2,300ioot  section,  1,341  feet  have  been  completed ;  none 
of  the  560-foot  section  has  been  built. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Up  to  the  time  of  the  transfer  of  this  harbor  to  my  charge  no  work 
had  been  done  since  the  beginning  of  the  fiscal  year,  owing  to  lack  of 
funds,  although  repairs  were  much  needed  by  both  the  east  and  west 
breakwaters. 

A  very  severe  gale  that  occurred  on  October  14, 1886,  raised  such  a 
sea  as  to  break  completely  through  the  west  breakwater,  making  a 
breach  about  75  feet  wide.  The  same  gale  did  a  good  deal  of  damage 
to  the  east  breakwater,  tearing  off  some  of  the  deck  plank  and  throw- 
ing out  the  stone  ballast,  breaking  deck  joists,  ties,  etc. 

During  the  entire  autumn  there  was  a  series  of  gales,  each  of  which 
added  to  the  damage  already  done.  The  breach  in  the  west  breakwater 
was  widened  to  about  300  feet,  being  continuous  westwardly  from  the 
beacon  at  the  east  end  of  the  breakwat/Cr.    Not  only  was  the  snperstruct- 
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lire  carried  completely  away  for  this  widtb^  bat  also  the  foandatioo 
cribs,  to  depths  varying  from  4  to  7  feet  below  low  water. 

Contracts  were  made  as  soon  as  possible  for  the  supply  of  materials 
for  repairing  the  first  damage  done.  The  timber,  however,  could  not 
be  obtained  before  the  winter  set  in.  When  the  first  supply  was  or- 
dered the  foundation  cribs  were  still  in  place.  So  soon  as  it  arrived 
men  were  at  once  put  to  work  to  frame  it  for  the  superstructure.  But 
while  this^work  was  going  on  ice  and  gales  were  continuing  the  de- 
struction of  the  cribs.  When  the  ice  cleared  out  of  the  harbor  the  cribs 
had  been  damaged  to  the  extent  described.  The  material  framed  could 
not  be  used  until  the  damaged  cribs  should  be  rebuilt.  Contracts  for 
supplying  the  timber  and  iron  required  in  rebuilding  the  cribs  have 
been  made  as  follows : 

On  June  23,  with  G.  Elias  &,  Bro.,  for  timber. 
Ou  June  17,  with  D.  McNanghton,  for  iron. . 

The  reconstruction  of  the  superstructure  of  the  west  breakwater  will 
cost  $9,433.82,  or,  say,  $31.50  per  running  foot,  provided  that  no  further 
damage  be  done  before  the  new  superstructure  shall  be  begun. 

During  the  spring  minor  repairs  to  the  east  breakwater  were  carried 
ou  with  such  material  as  was  on  hand. 

The  whole  of  the  east  breakwater  is  in  bad  shape.  The  lake  slope  is 
rotten  and  should  be  replaced.  The  harbor  face  needs  to  be  rebuilt  to 
a  great  extent.  The  deck,  both  joists  and  plank,  may  last  another 
year,  but  can  hardly  be  expected  to  stand  longer.  To  do  this  work  will 
cost  about  $60  per  running  foot.  The  breakwater  being  1,341  feet  long, 
the  cost  will  be  about  $80,000. 

There  remains  yet  to  build  of  the  east  breakwater  1,510  running  feet, 
in  order  to  finish  it  out  according  to  the  existing  project. 

Of  this  work  the  extension  westward,  560  feet  long,  is  the  most  im- 
portant and  should  receive  early  attention. 

To  do  all  this  at  $80  per  running  foot  will  cost  $121,520. 

Very  extensive  rock  excavation  and  dredging  is  required  at  this  har- 
bor to  make  it  fulfill  the  requirements  of  the  present  commerce  of  the 
lakes  on  a  scale  commensurate  with  the  plan  of  the  Board  of  Engineers 
of  1870.  A  16-foot  depth  of  channel  and  harbor  would  be  required  for 
the  present  class  of  vessels,  whereas  rock  bottom  occurs  at  12^  feet 
depth. 

The  operations  proposed  for  this  harbor  during  the  next  fiscal  year 
are: 

(1)  To  replace  the  part  of  the  cribs  of  the  west  breakwater  destroyed 
during  the  winter. 

(2)  To  renew  as  much  of  the  superstructure  as  the  material  now  on 
hand  will  permit. 

(3)  To  continue  the  minor  repairs  of  the  east  breakwater  if  there  be 
any  funds  left  after  the  other  two  pieces  of  work  are  done. 

Money  statement. 

Joly  1, 1886,  amonnt  available $35.27 

Amount  appropriated  by  act  approved  AngostS,  1686 20,000.00 

20,035.27 
July  1, 1887,  anioant  expended  during  fiscal  year,  excluBive  of 

liabilitiesontstandinff  July  1,1886 $7,161.09 

July  1,  1687,  outstanding  liabilities 4,574.95 

11,736.04 

July  1,  1887,  amount  available 8,299.23 
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iAmouot  (ftfttimated)  required  for  completiou  of  existing  project $40, 200. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1889  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  timber,  iron,  and  stone,  for  use  at  Dunkirh  Harbor,  New  York. 

{Opened  at  12  o'clock  meridian  (eastern  standard  time),  December  14, 1880,  at  the  United  Statea  Engi- 
neer Office,  Bofl'alo,  N.  Y.,  under  advertiaeraent  of  Capt.  F.  A.  Mahau,  Corpn  of  Engineers,  dated 
December  4, 1886.  J 


Articles. 


8 

Urn 

.  a 


IS 


1^ 


Stone: 

100  to  150  cubic  yards 

Iron : 

Drift-bolts,  500  (5,348  pounds) per  pound. . 

Spiltea,  2,440  (814  pounds) do  ... 

Spikes,  180  (1(W  pounds) do  .. 

Laml)er: 

White  pine  (50,820  feet,  B.  M.) perM.. 

Oak  (3,800 feet^B.  M.) do.... 


Cents. 


Cents. 


3.1 

2.85 

3.1 


2.6 
2.6 
2.6 


$27.00 
26. 00 


Total  cost. 


1,470.94       $194.07     $164.48 


*l]^o.'i.  Bid  informal 

Abstract  of  pro  [losals  for  furnishing  timber,  iron,  and  stone,  at  Dunkirk  Harbor,  New  York, 
opened  at  12  m.  on  May  16,  1887. 


1.  Laycock  Lum- 
ber Company,  Buf- 
falo, N.  Y. 

2.  G.  Elias&Bro., 
Buflfalo,  N.  Y. 

3.  Beals  &,  Brown, 
Buffalo,  N.  Y. 

4.  Daniel  Mc 

Nau^hton,  Buf- 

falo,  N.  Y. 

Price 
per 
unit. 

Total. 

Price 
per 
unit 

Total. 

Price  per 
unit. 

Total. 

Price  per 
unit. 

Totol. 

Drift-bolts  (24.286  lbs). 
Screw-bolts  (180) 

4.87 

$752.87 
72.00 
141.23 

4.55 

$655.72 

86.40 

Snikea  (29  ket^s)    

131.93 

Stone  (2,200  cubic  yds). 
Hemlock  (254,280  foet, 
B  M  ) 

$10.00 

$2,542.80 

$10.50 

$2,669.94 

:!,. 


CO.MMERCIAL  STATISTICS. 

Dunkirk  Harbor,  New  York,  is  in  the  collection  district  of  Dunkirk.  It  is  lighted 
by  a  third-order  fixed  white  light  varied  by  a  white  flash  every  90  seconds  and  by  a 
sixth-order  fixed  white  beacon  light.  The  main  light  is  visible  from  a  distance  of  ^^ 
miles,  and  the  beacon  from  a  distance  of  12^  miles. 

There  are  three  spar-buoys,  one  black,  two  red. 

The  nearest  work  of  defense  is  Fort  Porter,  N.  Y.,  40  miles  to  the  eastward. 

The  following  table  shows  the  commercial  movement  for  the  year  ending  December 
31,1886: 


Entered. 

Cleared. 

No. 

Tonnage. 

Mean. 

No. 

Tonnage. 

KesJi. 

Steam  vessels 

6 
3 

732 

738 

122 

246 

6 
3 

739 

738 

123 

S*Uling"^€«»»el«    - .                                ,   . 

246 

Revenue  collected  for  the  year  ending  December  31,  1886,  (201.38. 
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MM  3. 

IMPROVEMENT  OP  BUFFALO  HARBOR,  NEW  YORK. 

I  relieved  Gapt.  0.  F.  Palfrey,  Corps  of  Engineers,  of  the  charge  of 
this  work  on  September  30,  1886,  in  compliance  with  paragraph  15, 
Special  Orders  ^o.  188,  dated  Headquarters  Assistant  Adjutant-Geu- 
eraPs  OflSce,  Washington,  August  14, 1«86. 

No  work  of  any  kind  had  been  done  from  the  beginning  of  the  fiscal 
year  to  the  time  that  Gaptain  Palfrey  turned  the  charge  of  the  harbor 
over  to  me. 

The  first  appropriation  for  this  harbor  was  made  on  May  26, 1826, 
since  which  time  the  various  sums  ax)propriated  and  allotted  amount  to 
•1,963,480,41.    (See  Appendix  A.) 

HISTORY  OF  THE  HARBOR. 

A  valuable  and  interesting  history  of  Buffalo  harbor  was  prepared  by 
llr.  Maurice  Kingsley,  assistant  engineer,  while  he  was  assistant  to 
Captain  Maguire.  This  report  ends  with  June  30,  1884.  To  it  I  have 
added  the  compilation  from  July  1,  J  884,  to  June  30,  1887.  A  copy  of 
this  report  is  forwarded  herewith.    (See  Appendix  B.) 

PROJECT  OF  IMPROVEMENT. 

The  scheme  of  improvement  as  modified  at  various  times  provides 
for  two  piers,  one  on  the  north  and  one  on  the  south  side  of  the  entrance 
to  Buffalo  Creek ;  for  a  masonry  sea-wall  running  southwardly  from 
the  south  pier ;  for  a  breakwater  beginning  abreast  of  the  light-house* 
on  the  south  pier  and  keeping  a  southeasterly  direction  about  half  a 
mile  from  and  parallel  with  the  shore;  and  for  a  pier  or  shore-arm  of 
the  breakwater  to  close  the  southeasterly  end  of  the  space  included  be- 
tween the  shore  and  the  main  breakwater. 

THE  PIERS. 

The  piers  at  the  mouth  of  the  creek,  known  as  the  north  pier  and 
south  or  light-house  pier,  were  long  since  completed.  The  north  pier 
is  occnpied  by  the  coal  pockets  of  the  Delaware,  Lackawanna  and  West- 
ern Railway  Company  under  certain  conditions  approved  by  the  War 
Department.  The  south  pier  is  unincumbered.  The  Buffalo  light  is  at 
the  end  of  the  pier  in  latitude  42o  62'  40''  north  and  longitude  78^  53' 
24"  west. 

The  piers  are  in  good  condition. 

The  heavy  gale  of  October  14,  1886,  carried  away  the  timber  deck  of 
the  cribs  which  protect  the  foundation  of  the  light  house  on  the  harbor 
side.  The  stone  ballast  of  the  cribs  was  left  unharmed.  The  deck, 
both  joists  and  planks,  was  wholly  rotten. 

I  do  not  consider  that  any  repairs  will  be  needed  this  season. 

THE  BREAKWATER. 

Ko  work  was  done  to  the  breakwater  from  the  beginning  of  the  fiscal 
year  up  to  the  time  of  my  relieving  Captain  Palfrey  at  the  end  of  Sep^ 
tember. 

Oale  of  October  14, 1886.— Great  damage  was  done  to  this  structure  by 
the  gale  of  October  14, 1886,  the  heaviest  experienced  since  November 
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ij  16, 1869.    The  wind  was  from  tbe  soathwest.    It  reached  at  one  time  a 

h  velocity  of  70  miles  an  hoar.    The  level  of  the  lake  surface  was  raised 

to  a  height  of  7.30  feet  above  standard  low  water.  For  a  len^tli  of 
1,910  feet,  beginning  at  the  north  end,  almost  the  entire  shore  face  of  the 
breakwater  was  pushed  out  of  place.  The  ends  of  the  cross-ties  had  be- 
become  so  rotten  that  in  many  cases  the  wood  of  the  dovetails  stripx>ed 
off.  In  parts  of  the  wall  the  timber  was  held  together  by  the  drift-bolts, 
the  wall  beiDg  bent  over  at  some  points  to  such  an  extent  as  to  form 
*  nearly  a  quadrant.  Twenty-l&ve  pockets  on  the  land  side,  and  eleven 
on  the  lake  side,  were  emptied  of  stone  to  a  greater  or  less  extent,  the 
minority  having  none  left. 

One  noticeable  feature  of  this  gale  was  its  effect  on  the  deck  of  tbe 
breakwater,  which  is  laid  in  two  ways.  In  some  parts  the  planks  are 
put  down  with  an  interval  of  about  2  inches  between  them ;  in  others 
they  are  laid  close  up  each  against  the  other.  In  the  open-laid  parts  very 
few  planks  were  loosened  and  under  them  the  deck-joists  were  found  to 
be  so  rotten  that  the  spikes  bad  no  hold.  In  the  close-laid  parts  there 
was  hardly  a  plank  unstarted  except  in  the  newest  portions  of  the  work 
and  there  the  number  of  loosened  ends  was  remarkable.  Tbe  infer- 
ence is  plain,  the  deck  should  be  so  laid  as  to  leave  a  space  at  least  an 
inch  and  a  half  wide  between  the  planks. 

The  pockets  which  had  been  emptied  were  filled  with  large  stones 
from  the  old  sea-wall  so  as  to  last  through  the  winter. 

Damage  by  ice. — The  ice  of  the  past  season  did  much  damage,  and  re- 
vealed three  defects  in  the  mode  of  construction. 

First  defect. — In  all  the  work  done  during  the  last  four  or  five  years 
half  of  the  cross-walls  only  of  both  cribs  and  superstructure  have 
.  been  built  solid,  the  other  half  having  a  12-inch  space  between  each 
timber  and  those  next  above  and  below  it.  This  latter  mode  of  con- 
struction is  economical  of  timber  and  is  of  sufficient  strength  when  water 
only  is  in  question.  But  when  resistance  to  ice  is  considered,  the  expe- 
rience of  last  winter  shows  that  this  saving  of  timber  is  dearly  pur- 
chased. 

The  "shove"  of  last  winter  is  the  heaviest  of  which  I  can  find  any 
account.  At  six  or  eight  points  on  top  of  the  south  parapet  the  ice  was 
Ibrced  up  into  piles  30  feet  or  more  in  height.  The  weight  of  this  mass 
crushed  in  the  deck  of  the  parai)et,  the  damage  extending  for  a  dis- 
tance of  about  500  feet,  most  of  it  continuous  and  all  of  it  in  the 
parts  of  the  work  not  more  than  two  or  tbr^e  years  old. 

Second  defect. — All  of  the  deck-joists  are  dapped  on  the  cross-ties. 
Wherever  they  broke  they  all  gave  way  in  the  same  manner,  viz.,  by 
splitting  at  the  top  of  the  "  dap  "  made  in  them. 

This  can  be  best  understood  from  the  side  sketch  where  A  is  the  deck- 

^ ^joist,  B  B  are  cross- 

\     marn^ •—  ^pig._^"lties,  and  0  C  are  the 

^ — WSh- ' ^B" ^splits  or  lines   in 

-^  ^  which  the  deck -joists 

gave  way. 

Third  defect. — The  stone  ballast  stops  at  a  foot  below  the  bottom  of 
the  deck-planks.  Had  it  come  close  up  to  them  there  would  have  been 
a  much  better  resistance. 

The  lake  face  of  tbe  breakwater  was  crushed  in  by  the  ice  at  twenty- 
eight  places  just  at  the  level  of  the  water.  Every  break  except  two 
occurred  where  the  end  of  two  timbers  butted  against  each  other. 

While  this  could  be  prevented,  it  would  not  be  economical  to  put  the 
additional  strengthening  required. 
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The  pressure  resulting  from  the  "ice  shove '^  must  have  been  very 
great.  At  one  place  two  tiers  of  12  by  12  inch  white  pine  were 
crushed  in  just  above  the  water-line.  The  mass  of  stone  lying  behind 
and  against  them  was  crowded  bcack  so  far  that  the  face  timbers  which 
were  driven  in  now  lie  about  3  feet  back  from  their  proper  place. 
The  cross-ties  were  literally  telescoped  on  themselves  for  a  length  of 
about  3  feet.  What  their  condition  may  be  further  in  I  cannot  say  for 
they  are.  not  yet  uncovered  beyond  this  distance  from  the  face. 

The  southeast  end  of  the  structure  was  the  most  injured.  During  an 
at  all  heavy  southwest  blow  the  current  sets  around  that  part  of  the 
breakwater  with  great  force.  The  timbers  at  the  end  were  cut  by  the 
ice  through  to  the  drift-bolts  j  the  part  remaining,  having  no  support, 
gave  way.  The  stone  in  this  corner  was  firmly  cemented  together  bj^ 
ice.  It  was  dug  out  so  that  it  should  not  interfere  -with  new  work  in 
the  future  by  falling  through  the  breach  when  the  ice  melted. 

Since  the  ice  disappeared  the  work  of  minor  repairs  has  gone  on 
steadily.  It  has  been  done  by  day's  labor.  These  repairs  are  a  most  un- 
satisfactory sort  of  work.  It  shows  for  nothing  when  done  and  re- 
quires a  great  deal  of  time  and  labor  on  account  of  the  quantity  of 
material  that  has  to  be  moved  and  replaced. 

Plan  for  new  superstructure, — The  dilapidated  condition  in  which  the 
north  end  of  the  breakwater  was  left  after  the  storm  of  October  14, 
1886,  made  evident  the  fact  that  the  reconstruction  of  the  superstruct- 
ure was  an  absolute  necessity. 

The  question  ar#se  as  to  the  best  character  of  material  wherewith  to 
rebuild.  Stone  is  much  more  expensive  in  first  cost  than  wood ;  at  the 
same  time  it  is  more  durable. 

On  December  15, 1886,  a  plan  for  a  new  superstructure  of  concrete 
faced  with  stone  was  submitted  to  the  Chief  of  Engineers.  This  plan 
was  laid  before  the  Board  of  Engineers  for  revision.  They  recommended 
that  1,000  linear  feet  should  be  built;  500  with  stone  facing  and  500 
with  a  facing  of  Portland  cement  concrete.  This  was  accepted  by  the 
Chief  of  Engineers,  except  as  to  the  length  of  concrete  facing  which  he 
reduced  to  "Z50  feet.  The  changes  made  by  the  Chief  of  Engineers  were 
adopted  by  the  honorable  the  Secretary  of  War  and  the  construction  of 
the  new  superstructure  was  ordered,  the  work  to  be  done  by  day's  labor 
and  the  materials  to  be  bought  by  contract. 

The  plan  as  finally  approved  is  as  follows  : 

(1)  The  timber  cribs  of  the  foundation  are  to  be  cut  down  to  2  feet 
below  mean  low  water. 

(2)  On  the  razeed  cribs  is  to  be  built  a  masonry  foundation,  5  feet  high, 
of  the  same  width  as  the  cribs,  vertical  on  the  harbor  side  and  with  a 
slope  of  5  on  3  on  the  lake  side. 

(3)  On  this  structure  is  a  parapet  20  feet  wide  at  bottom,  17  feet  wide 
at  top,  and  9  feet  high,  the  slope  of  both  the  harbor  and  lake  sides 
being  the  same,  6  on  1.  The  lower  edge  of  the  lake  side  of  the  parapet 
coincides  with  the  upper  edge  of  the  lake  side  of  the  foundation. 

The  new  superstructure  is  to  be  built  in  two  ways : 

(1)  The  inside  mass  of  natural  cement  concrete  is  to  be  covered  with 
stone  masonry  of  varying  thickness.  On  the  lake  face  3  feet,  on  top 
2  feet  for  5  feet  back  from  the  lake  face,  the  remainder  of  the  top  1  foot; 
the  harbor  face  of  the  parapet  2  feet  and  the  harbor  face  of  the  founda- 
tion 2.5  feet ;  the  top  face  of  the  foundation  for  a  width  of  11.5  feet  to  be 

j  uncovered. 

(2)  The  concrete  mass  is  to  be  covered  on  all  sides  with  a  layer  of 
Portland  cement  concrete  3  feet  thick. 

8872  ENa  87 148 
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It  is  expected  to  bepfin  this  work  early  in  the  coining  fiscal  year. 

The  tearing  down  of  the  old  timber  snperstrnctare  has  been  be^nn, 
and  a  length  of  50  feet  is  now  ready  to  receive  the  concrete.  All  stone 
of  such  size  that  it  can  be  nsed  solid  is  set  aside  to  be  placed  bodily  in 
the  concrete.  Snch  of  small  size  as  is  too  large  to  be  used  in  the  con- 
crete is  broken  by  hand  to  the  proper  size.  The  stone  is  very  hard.  A 
man  averages  lif  yards  per  day. 

The  sand,  pebbles,  natural  cement,  and  iron  for  the  new  superstract- 
ure  are  all  ordered. 

It  is  expected  that  the  laying  of  the  concrete  will  begin  not  later  than 
July  20. 

The  minor  repairs  to  the  breakwater  during  the  past  year  have  cost — 

For  materials $644.52 

For  labor 6/291.32 

The  cost  of  the  repairs  is  only  approximate  in  its  distribution,  as  the 
data  for  its  accurate  determination  were  destroyed  by  fire  with  other 
oiBce  records. 

Repairs  to  the  breakwater. — At  the  present  time  the  permanent  re- 
pairs authorized  for  the  breakwater  are  estimated  to  cost  in  round  num- 
bers $160  per  running  foot.  These  repairs  will  cover  a  length  of  750 
feet.  An  additional  length  of  1,160  feet  of  the  breakwater  is  now  in 
ruins  more  or  less  complete.  A  length  of  1,500  feet  more  still  holds 
together,  but  the  timber  is  very  rotten.  It  is  liable  to  go  to  pieces  with 
any  heavy  blow.  We  have  thus  2,060  linear  teet  of  i;be  structure  in  ur- 
gent need  of  repair.  At  the  above  estimated  price  these  repairs  will 
cost  $425,600. 

The  minor  repairs  cannot  be  closely  estimated.  Experience  this  year 
shows  that  when  these  repairs  are  begun  it  is  impossible  to  tell  wbere 
they  will  end.  So  much  of  the  structure  is  out  of  sight  that  no  correct 
idea  of  the  extent  of  the  work  required  can  be  formed  until  the  inside 
timbers  are  exposed.  Judging  by  the  work  done  to  date  and  the  ex- 
perience thus  obtained  there  will  be  needed  for  this  class  of  repairs 
$20,000. 

Taking  these  two  items  together,  it  is  found  that  the  sum  of  $445^600 
is  needed  for  necessary  repairs. 

Extending  the  breakwater. — ^The  breakwater  lacks  1,250.2  feet  of  its 
full  length,  as  decided  on  by  the  Board  of  Engineers  in  1874.  The  cost 
of  this,  at  $110  per  running  foot,  will  be  $137,522.  This  work  can  be 
done  without  difficulty  in  one  season. 

The  shore-arm  of  the  breakwater  is  about  800  feet  long.  It  needs  to 
be  extended  3,300  feet  in  order  to  complete  the  present  plan.  To  do 
this  will  cost,  at  $100  per  running  foot,  $330,000.  This  work  may  be 
po6tiK)ned  for  another  year,  as  the  renewal  of  the  superstructure  of  the 
breakwater  and  the  extension  of  its  main  body  are  miich  more  important. 
Then,  too,  in  view  of  the  rapidly  increasing  bnsioess  of  this  port,  it  is  a 
question  whether  the  harbor  formed  oo  the  present  plan  will  not  prove 
before  loug  to  be  too  small,  and  thus  make  the  removal  of  the  shore-arm 
a  necessity  and  its  construction  uneconomical. 


account  of 
They  were 


SAND- CATCH  OB  PILB-PIER. 

Some  slight  repairs  were  needed  to  this  structure  on 
damages  it  received  during  the  storm  of  October  14, 1886. 
made  by  day's  labor  and  cost  approximately — 

For  materials |150 

For  labor 200 

^o  further  work  will  probably  be  needed  during  the  next  fiscal  jeac. 
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BOAT-HOXTSE. 

Daring  the  gale  of  October  14, 1886,  the  schooner  Mystic  Star  ran  into 
and  demolished  one  corner  of  the  boat-hoase.  No  fault  can  be  attached 
to  the  vessel,  as  she  had  become  anmanageable  in  the  storm. 

The  repairs  cost  approximately : 

For  materials |200 

For  labor 250 

PROPOSED  OPERATIONS. 

The  work  laid  out  for  the  coming  year  is  the  reconstruction  of  the 
superstructure  of  the  breakwater.  The  part  to  be  rebuilt  is  750  feet  in 
length.  Of  this  250  feet  will  be  faced  with  Portland  cement  concrete 
and  500  feet  will  be  faced  with  stone  according  to  the  principles  herein- 
before stated. 

The  concrete-faced  part  will  ^st  be  built.  It  will  begin  at  the  north 
end  of  the  breakwater.  The  superstructure  will  be  divided  into  sec- 
tions of  the  same  length  as  the  foundation -cribs.  Each  section  will  be 
completed  by  itself  before  a  second  shall  have  been  begun. 

During  the  past  fall  and  winter  a  great  deal  of  information  relating 
to  the  commerce  and  shipping  of  Buffalo  had  been  collected.  It  was  all 
destroyed  in  the  fire  of  March  15, 1887.  Since  then  an  effort  has  been 
knade  to  replace  it,  but  with  only  partial  success. 

Among  the  data  lost  was  a  very  complete  list  of  all  the  vessels  ply- 
ing to  this  port.  This  list  cannot  be  replaced  in  the  spring  or  summer, 
^  vessel  owners  are  then  too  busy  to  make  up  the  necessary  informa- 
tion. 

The  most  important  items  of  imports  by  lake  are  grain  and  timber. 

The  earliest  data  I  have  been  able  to  find  relating  to  grain  receipts  be- 
gin with  1836.  In  that  year  there  were  brought  by  lake  to  Buffalo 
139,178  barrels  of  flour,  304,090  bushels  of  wheat,  204,255  bnshels  of 
corn,  28,640  bushels  of  oats,  4,876  bushels  of  barley,  and  15,000  bushels 
of  rye.  These  figures  have  increased,  with  many  ups  and  downs  be- 
tween times,  in  1886  to  4,582,190  barrels  of  flour,  41,430,440  bushels  of 
wheat,  29,165,370  bushels  of  corn,  1,014,670  of  oats,  787,730  of  barley, 
and  126,630  of  rye. 

The  year  1886  shows  the  highest  receipts  of  wheat  and  flour.  Corn 
reached  its  maximum,  62,214,417  bushels,  in  1880;  oats  in  1864, 
11,682,637  bushels;  barley  in  1872,  3,088,925  bushels;  rye  in  1883  with 
3,820,830  bushels. 

The  year  1880  showed  the  highest  total  receipts  of  all  kinds  of  grain, 
there  having  been  received  105,453,372  bushels,  exclusive  of  flour  in  bar- 
rels.    If  flour  be  included,  the  total  rises  to  112,042,927  bushels. 

The  year  1886  shows  the  next  maximum  of  total  receipts,  72,514,840 
tjushels  of  grain,  not  counting  flour,  or  95,425,790  bushels  if  flour  bo  in- 
jluded. 

On  sheet  G  of  the  accompanying  tracings  are  given  the  carves  of  wheat 
ind  oats  received  each  year  from  1836  to  1886  inclusive.  On  sheet  D 
s  the  curve  of  corn. 

I  find  the  data  for  timber  imports  by  lake  very  meager.  They  cover 
>nly  the  years  1884,  1885,  and  1886.  The  curve  of  lumber  is  given  on 
jheet  D  of  the  tracings. 

The  receipts  by  lake  of  the  various  sorts  of  timber  products  are  given 
n  Table  I  of  the  commercial  statistics. 
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The  general  imports  by  lake,  other  than  those  given  in  Table  I,  are 
shown  in  Tables  II  and  III.  In  Table  II  they  are  compared  with  those 
of  1885.  In  Table  III  they  are  given  without  comi>ari8on  for  lack  of 
previous  data. 

The  exports  by  lake  are  not  of  so  great  importance  as  the  imports, 
so  far  as  mere  tonnage  is  concerned. 

.The  most  considerable  item  is  that  of  coal,  which  since  1878  has  been 
steadily  increasing,  except  in  1884,  when  it  fell  off  slightly,  in  common 
with  almost  everything  else  after  the  commercial  flurry  of  1883. 

The  position  occupied  by  Buflalo  at  the  eastern  terminus  of  lake  nav- 
igation naturally  causes  a  great  commercial  movement.  In  1886  one- 
seventh  of  the  entire  wheat  crop  of  the  United  States  was  received 
here.  This  movement  is  constantly  growing.  It  is  made  manifest  by 
the  steady  increase  in  the  size  of  the  vessels  plying  to  this  port,  by  the 
enlargement,  slowly  but  surely  taking  place,  of  the  Erie  Canal,  and  by 
the  additional  facilities  for  business  with  which  the  railways  are  pro- 
viding themselves. 

It  is  not  many  years  since  a  vessel  carrying  20,000  bushels  of  grain 
was  considered  a  large  craft.  To-day  vessels  come  to  this  port  with 
cargoes  of  70,  80,  and  even  100,000  bushels  without  exciting  comment. 

In  1836  the  first  railway  coming  to  Buffalo  was  opened.  There  are 
now,  exclusive  of  purely  local  roads,  eleven  railways  leading  to  this  city 
from  north,  south,  east,  and  west.  These  railways  own  6,920.68  miles 
of  road,  and  lease  4,825.49  miles;  in  all,  11,746.17  miles.  Their  tracke 
within  the  city  reach  the  sum  of  436  miles ;  soon  to  be  increased  to  660 

An  interesting  study  might  be  made  of  the  value  of  the  Erie  Gana] 
as  an  export  route  from  Buffalo.  Such  a  study  is  outside  of  the  object 
of  this  report.  It  may  be  well,  however,  to  note  the  comparative 
amounts  of  grain,  meal,  and  flour  received  by  various  routes  at  Neve 
York  during  the  year  ending  December  31,  1886. 

It  will  be  seen  by  Table  IV  that  the  Erie  Canal  carried  to  New  York 
last  year  one-third  of  all  the  grain  received  there,  and  this  notwith- 
standing the  fact  that  the  canal  was  open  during  seven  months  of  the 
year  only. 

Accompanying  ibis  report  are  eight  tracings,  marked — 

"  Buffalo  Harbor,  New  York,"  showing  the  harbor,  the  works  for  the  harbor,  and 
the  grain  elevators,  with  their  capacities. 

C.  Showing  the  imports  by  lake  of  wheat  and  oats  from  1836  to  1886,  both  incla< 
sive. 

D.  Showing  the  imports  by  lake  of  com  from  1836  to  1886,  both  inclosiye. 

E.  Showing  the  exportation  by  lake  of  coal,  cement,  railroad  iron,  and  salt. 

F.  Arrivals  and  departures  of  vessels. 

G.  The  total  and  average  tonnage  of  arriving  and  departing  vessels. 

H.  The  revenues  collected  at  this  port  since  1857,  ana  the  various  appropriations 
made  for  constrnctiou  and  maintenance.  ^ 

I.  Showing  the  variations,  amounts,  and  frequency  of  the  winds. 
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^, — Statement  ofappropriaiiens  and  allotments  made  for  improving  harbor  at  Buffalo,  N. 
Y. ,  from  May  26,  1826,  to  Ike  present  tms. 


Date. 


KCay  26, 1826 

Blay  19.  18;J8  .... 
April  2B,  1830.... 
March  2,  1831... 
Jaly  8,  1832.  .... 
March  2, 1833... 
June  28, 1834... 

July  7.  1838 

Jane  11, 1844... 
Aufcost  30, 1852. 
March  3,1853... 
March  2, 1855  .  . 
Jane  28. 1861... 
Jnly  2.  1864  .... 
Jane  23.  1866... 
March  2, 1867... 


Amount. 


$15,000.00 
34,206.00 
15,488  00 
12.000.00 
10. 300. 00 
81,  700. 00 
20,000.<0 

*68. 500. 00 

40,000.00 

14, 000. 00 

340.05 

452.32 

1 15. 000. 00 
37,500.00 

131.000.00 

100. 000. 00 


Aggregate. 


$15,000.00 
40, 206. 00 
61,  eOi.  00 
77,594.00 
87,894.00  I 
119.504.00  I 
IBO.604.00  ' 
208.094.00 
248,001.00 
262. 091 00 
262, 443. 05 
262,  805.  37 
277, 895. 37 
315,305.37 
446.395.87 
546,  395.  37 


Date. 


April  10,  1869 $189,100.00 

July  10. 1870 80,000.00 

March  3, 1871 100,000.00 

Jane  10.  1872 :98. 485.04 

Karch3, 1873 75,000.00 

Febmary  23, 1874 20, 000.  OD 

June  23, 1874 75,000.00 

March3,  1875 100,000.00 

Augnst4,  1877 85,000.00 

Jane  18, 1878 8),  OW.  00 

March  3, 1H70 100,000.00 

Jiinel4,1880 9(1,000  00 

March3,  lfc8l 90,000.00 

Aujoat  2,  1882.  125. 000. 00 

JalyS.  Ifi84  100,0.;0.00 

Aagast  5,  1886 112, 500. 00 


Araoont. 


Aggregate. 


$635,496.87 

715,496.37 

816,496.37 

913.980.41 

788,980.41 

1,008.980.41 

l,0K3,080.4l 

1,183,980.41 

1,*J6^080.41 

1.348.980.41 

l,448,9t0.4l 

1,538.080.41 

1,628.980.41 

1,753,980.41 

1,868,980.41 

1,966^480.41 


«  Two  approprlationa. 

t  Allotment  nom  general  bill. 

;  Inclndea  $23,485.04  which  had  reverted  to  the  Treasnry  and  was  reappropriated. 

The  total  ainoant  appropriated  and  allotted  for  this  harbor  is 
$1,966,480.41,  of  which  $1,857,051.06,  exclusive  of  oatstanding  liabili- 
ties, have  been  expended. 

The  amount  expended  on  the  present  project,  from  its  adoption  in 
1874  to  June  30, 1887,  is  $833,970.64. 


Money  statement 


July  1, 1886,  amonnt  available 

Amotint  deposited  to  balance  accoant 

Amount  appropriated  by  act  approved  August  5, 1886. 


July  1,  1887,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  outstanding  July  1, 1886 $12, 380. 32 

Julyl,  1887,  outstanding liabuities 22,468.59 


July  1, 1887,  amount  available. 


$9,307.67 

2.00 

112,500.00 

121. 809^67 


34,648.91 
86,960.76 


Amount  (estimated)  required  for  completion  of  existing  project 1, 117, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  jear  ending  June 

30,1889 600,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

barbor  acts  of  1866  and  1867. 
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Ah$iraci  of  propo9aU  for  Umber,  iron,  stone,  and  miscellaneous  articles  required  in  repot 
ing  breakwater,  sand-oatek,  and  boat-house  at  Buffalo,  If,  Y, 

lOp«n«d  Janaary  18, 1887,  at  the  United  States  Eofl^eer  Office,  BoflUo,  N.  Y.,  nnder  advertiMom 
of  Capt.  F.  A.  Mahan,  Corps  of  EnglDeera,  dated  Janaary  8, 1887.  J 


Names  and  addressee  of  bidden. 

Timber. 

Iron. 

f. 

i 

No. 

•  a 

i. 

11 

ea 

E  ^ 
Si 

a 

1 
1  1  a. 'BIUnA:  Brother.  BnflUo.  X!  T 

...T..  .5 

;  •827 
t     128 

< 

1 

*n«. 

Omtf. 

#.95 

• 
3 

Bichard  Walter,  Bnflalo,  N.  T . . 
BeAis  &  Brown.  BaflWIo.  N.  f. . . 

"j"' 

"i"  . 

:$o.«5 

\ViU  B.  Hall,  Buffiilo,  N.  Y 

33    . 
26    . 

Andrew  J.  Packard,  BuflEslo,  N.  "3 
Msi  k  Packani,  Baffalo.  N.  T  ... 

IT 

1.40 

|40* 

8 

2.8 

I?«: 

Pliny  B.  HcNaoghton.  BaflUo.  1 
^Dewitt  ClintonVelch,  Bofblo, 

^.Y 

N.Y.... 

26'  ' 

"*  23 

"Biw 

Name  and  address  of  bidders. 

it 

r 

lO 

ii 
P 

C5 

1- 

o 
A 

i 
II 

s 

Nails. 

-1 

O 

2 

Na 

1^ 

.a 

1 

1 

G.  Blias  Sc  Brother,  Baffalo, 
K.T 

Cents. 

Genu. 

Cents, 

Cents. 

Oente. 

Centt. 

Obnte. 

I818.30 

Bichard  Walter,  Baffalo.  N.  Y.. 

now 

Beals  Sc  Brown,  Bufblo,  N.  Y. . . 

5 

4 

4 

4 

10 

71.«4 

Will  B.  HnlL  Baffalo.  N.'  Y 

881  «$ 

Andrew  J.  Packard,  Buffalo, 
N.Y 

12 

8 

6 

5 

6 

5 

15  1 

,14fc83 

Mark  Packard  Bufhlo  N.  Y  . 

64.00 

Pliny  B.  McNaaghton,  Buffalo. 

56.48 

8 

§  Uewitt  Clinton  Welch,  Buffklo, 
N.Y 

smflf 

- 

-  $27  per  M  on  13.035  feet,  B.  M. 

t  $28  per  M  on  3  662  feet,  B.  M.  ,       .„.        .  ^  ,     ,  *  j -*tli 

I  This  bid  was  made  for  the  whole  lot  of  200  cubic  yards.    The  price  per  yard  was  ealenlated  wnB 
the  result  of  85  cento  per  yard. 
&  Bid  receired  at  2  p  m.,  Janaary  13, 1887. 
llPerM. 

All  bids  for  timber  were  rejected. 
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Abttraet  of  proposals  for  furnishing  timber,  iron,  etc,,  at  Buffalo  Harbor,  New  York, 

{Opened  at  12  m.  on  May  16.  1887.  at  the  United  States  Engineer  Office.  Baflalo,  N.  Y.,  under  adver- 
tisement of  Capt.  F.  A.  Mahan,  Corps  of  Engineers,  dated  May  6,  1887.] 


MateriaL 

1.  Laycock  Lnm« 
ber  Company, 
Buffalo,  N.  Y. 

2.G.EUaa&Bro., 
Buffalo.  N.  Y. 

3.  Beals  A  Brown, 
BoflUo,  N.  Y. 

4.  Daniel  Me- 
Nauehton,  Buf- 
falo, N.  Y. 

Price 
per 
unit 

Total. 

Price 
per 
unit 

Total. 

Price 
per 
unit 

TotaL 

Price 
per 

uniU 

TotaL 

Piles  n  272  linear  feet) 

10.25 
26.00 
25.00 

$31P.OO 

14a  9J 

2,99^20 

$0.25 
24.00 
2L.00 

318.00 

137.47 

2,518.49 

White  oak  (5.728  feet,  B.  M.) 
White  pine  (119.028  feet,  B.M) 
Drift-bolts  (3.466  nounds) 

4.87 

$107.45 
225.00 
88.96 

4.60 

f83.68 

Screw-bolts  (4'>0) 

247.60 

Snikus  (8  kesa)      

36.80 

Abstract  of  proposals  for  furnishing  stone,  sand,  and  cement  at  the  Breakwater,  Buffalo,  If.  T, 

[Opened  at  12  o'clock  meridian  (eastern  standard  time)  June  9, 1887,  at  the  United  States  Engineer 
(JfRce,  Buffalo,  X.  Y.,  by  Capt.  F.  A.  Mahan,  Corps  of  Engineers,  under  advertisement  datea  May 
19,  1887. 


Stone. 

Cement 

Sand, 
6.600 
oubio 
yards. 

Names  and  addresses  of 
bidders. 

First 

class.  1 60 

cubic 

yards. 

Second 

clasM,010 

onbio 

yards. 

Third 

class.  460 

cubic 

yardd. 

Fourth 

clsss, 

7.800  cu- 

blc  yards. 

Dycker- 

hoffor 

White 

Bros., 

2,450  bbls. 

Total 
amount 
of  bid. 

1.  William  E  Carroll,  C  price 
Buffalo,  N.  Y {  fcital 

$1.05 
5,880.00 

$5,880.00 
29,'57l66 

2.  Williams  &  McCon-  <  price 
nell,  Buffalo.  X.Y..lotal 

$3.50 
560.00 

$7.60 
4,676.00 

$8.'50 
3,910.00 

$i.84 
14.352.00 

•$•2.52 

6,174.00 

12  09 

5.120.50 

3.  Ilowanl    Fleming,  (  price 
NewYork,N.  Y...{toUl 

6, 12a  60 

'Hanover  cement. 


tOibbs's  cement ;  $2. 09  per  barrel  if  admitted  duty  free. 


Bfdsfor  stone  of  the  first,  second^-and  third  classes  were  rejscted. 
Bids  for  sand  was  rejected. 


COMMERCIAL  STATISTICS. 

Buffalo  Harbor,  New  York,  is  sitnated  within  the  collection  district  of  Buffalo  Creek, 
New  York. 
The  harbor  is  lighted  by — 

(1)  A  fixed  white  light,  known  as  the  Buffalo  light.  It  stands  125  yards  from  the 
onter  end  of  the  sooth  pier  at  the  entraoco  to  Buffalo  Creek.  It  is  of  the  thinl  order. 
It  is  65  feet  above  the  level  of  the  lake  and  is  visible  at  a  distance  of  14f  miles.  It  is 
in  latitude  4'^  02'  40"  north,  and  longitude  7fP  53'  24''  west. 

(2)  A  fixed  red  light,  known  as  the  Buffalo  breakwater  light.  It  stands  on  a  crib 
at  the  north  end  and  on  the  land  side  of  the  main  arm  of  the  Buffalo  breakwater.  It 
is  of  the  fourth  order,  37  feet  above  the  level  of  the  lake,  and  visible  at  a  distance  of 
12i  miles.    It  is  in  latitude  42^  52'  (39")  north  and  longitude  7SP  53'  56"  west. 

(3)  A  fixed  white  light  varied  with  a  white  flash  every  ninety  seconds,  known  as 
the  Horseshoe  Reef  light.  It  stands  on  Horseshoe  Reef,  at  the  entrance  to  Niagara 
River.  It  is  of  the  fourth  order,  43  feet  above  the  level  of  the  lake,. and  visible  at  a 
distance  of  12f  miles.  It  is  in  latitude  42^  .52'  53"  north,  and  longitada  7tP  54'  W 
west. 

Fort  Portar  it  within  tha  sity  limits  on  Niagara  Sivar. 
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Tablb  I.— Receipt  of  timber  products  by  lake  during  the  year  ending  December  31,  1886. 


tfeadings barrels. 

Hoops number. 

Lumber feet. 

Lftth * pieces. 

Bailroad  lies number. 

Stoves do  .. 

BtoTBbolto cords. 

Bhinffles number. 

Sboou bales. 

Posts number. 

Logs feet. 


1884. 


850,000 

231,653,000 

18.099,000 

100,000 

1, 119, 560 

6.948 

87. 616. 000 

84,690 

60,000 

28,000,000 


1885l 


65,000 

560.000 

240,637,000 

18, 186, 000 

87,500 

2, 028, 180 

9,889 

52,716,000 

8,aG0 

800,000 

85,000,000 


18W. 


75,00 

424,  M 

270,493,000 

12, 161, 53! 

5i:» 

1.28B,5« 

9,710 
58,582,M 


256  ON 

13, 650,  on 


Table  U.-^General  imports  by  lake  during  year  entUng  December  31,  1886,  compared  with 
those  during  year  ending  December  31,  1885. 


Articles. 

Quantity. 

Increase 
over  1885. 

Decresee 

under  ISSi 

Qrain 

tons.. 

2, 675, 269 

229.960 

193, 810 

387, 170 

31,450 

106,740 

90 

71,600 

58,806 

620 

24.878 

35,663 

834 

660 

21.634 

18,376 

063,548 
105,520 
140.030 
181, 780 
24,400 
30,210 
90 
80,760 

2iS!"!.::::::::::::;:::::::::::::::; 

packages.. 

do 

Feed 

sacks. . 

Pork 

barrels.. 

Lead 

iiies.. 

Lead 

...tons.. 

Seed  (other  than  flax) 

Flaxseed 

bags.. 

, tons . . 

26,'«i 

Coal 

do.... 

Copper 

SSJJS:::::::::::::-.::::::::;::::::: 

do.... 

bars.. 

packages.. 

tons .  - 

6,680 
34,583 



5i\ 

Copper  ore 

660 
14,374 
5,600 

Xronore... .. 

do... 

do.... 

Pig  iron 

Table  III. — Imports  by  lake  during  year  ending  December  31,  1886,  other  than  ihote 
mentioned  in  Tables  I  and  11. 


Articles. 

Quantity. 

Articles. 

Quantity. 

Aloohol 

barrels.. 

casks.. 

393 
337 
305 

Leather 

rolls 

110 

Aflhe#  T,.,.. 

OU 

Peas 

barrels-. 

bushels.. 

4,79T 

Bacon 

tierces.. 

34> 

Beans 

bushels.. 

1,700 

Pelts 

bundles.. 

964 

BnlUon 

bars.. 

880 

Rags 

sacks.. 

3,Wl 

Com  meal 

barrels.. 

3,188 

Silver  ore 

do.... 

38»S 

Cotton 

bales.. 

1,780 

Silver  ore 

tons.. 

90« 

Fish 

packages.. 

25,088 

Spelter 

pUtes.. 

boxes.. 

*''S; 

Qlucose 

..barTels.. 

11,343 

Starch 

10.  s 

Grease 

tierces.. 

5,709 

Stearino 

...barrels.. 

19i 

Hair 

barrels.. 

69 

Sugar 

Tallow 

do.... 

S! 

ifZeiV.V.V.'.V.V.'.' 

tons.. 

218 

do  ... 

«•??. 

bundles.. 

1,024 

Tobacco 

paoluiges.. 

10,416 

Malt 

bnshels.. 

19,042 

Wood 

cords.. 

765 

Meal 

sacks.. 

114,954 
5,414 

Wool 

Zinc 

bales.. 

casks.. 

10,786 

OatiDeal ...... 

-_     -_-     -  hAiTelfl.. 

106 

. 
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Tablk  ly. —Helative  amounts  of  grain  delivered  in  New  York  City  hyt^arious  routes  during 
ihe  year  ending  December  31,  1886. 


Roate. 


BasheU  of 

grain  by  each 

roate. 


Percent 
by  each 
ronte. 


Canal 

Kew  York  Central  and  Hadson  Biyer 

."^ew  York,  Lake  Erie,  and  Western  Bailway. . 
Delaware,  Lackawanna,  and  Weatem  Bailway 

I'fcQDnvlvanla  Bailroad 

Xew  York,  West  Shore  and  BofGUo  Bailway.. 

By  river  and  coaatwlae 

Dy  various  routes  not  mentioned  above 

Total , 


44,036.622 
27,372,625 
20,669,936 
10. 221, 678 
10. 049. 576 
10.006,272 
2.133,870 
6. 421, 184 


130,910,062 


82.64 
20.91 
16.79 
7.81 
7.67 
7.64 
L63 
4  91 


100.00 


AnHvah  and  departures  of  vessels  during  the  year  ending  December  31, 1886. 


Arrivals. 

Departures. 

Number. 

Tonnage. 

Nomber. 

Tonnage. 

Steamers 

SalUnff  Teasels 

1,424 
2,228 

1, 637, 183 
793,727 

1,605 
2,192 

1,608,676 
763,016 

Total 

3,652 

2.330,010 

8,697 

2,856,611 

Amoant  of  revenue  collected  daring  the  year  ending  December  31, 1886.     $^65, 819. 61 

Value  of  imports,  same  year 6,174.651.00 

Yalne  of  exports,  same  year 420,268.00 

The  commercial  statistics  for  Black  Rock  Harbor  are  incladed  with  those  for  Buf- 
falo Harbor. 


repairs  to  lake  harbor  works. 

Office  of  the  Chief  of  Engineers,  U.  S.  Army, 

Washington,  D.  C,  November  6, 1886. 

Sir:  The  accompaDyiog  commanications  of  October  29  and  30  to  tbis 
office,  from  Gapt.  F.  A.  Mahau,  Corps  of  Engineers,  submitting  estimates 
for  repairs  to  the  breakwater  and  other  structures  at  Buffalo,  which  he 
reports  as  absolutely  necessary  to  enable  the  works  to  be  tided  over 
the  coming  winter,  are  referred  to  the  Board  of  Engineers  for  consider- 
ation and  report  as  to  the  present  necessity  or  expediency  of  such  re- 
pairs. 

The  Board  will  detail  one  or  two  of  its  members  to  make  a  personal 
examination  of  the  works  at  Buffalo,  with  the  view  to  a  better  under- 
standing of  their  condition.  In  connection  with  this  special  duty  the 
Board,  at  its  convenience,  will  take  into  consideration  and  report  upou 
the  general  subject  of  future  repairs  to  Lake  Harbor  works,  the  costs 
of  which,  as  will  be  seen  from  the  annual  reports  of  this  office,  are  aag- 
menting  to  such  a  degree,  owing  to  the  perishable  nature  of  the  mate- 
rial used  in  construction  and  the  increase  of  cost  of  that  material,  as  to 
call  for  serious  consideration  whether  the  use  of  timber  shall  be  con- 
tinued or  some  other  mode  of  repair  or  construction  adopted  for  the 
future. 
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It  is  desired  that  the  report  first  requested  be  made  at  as  early  a  day 
as  practicable. 
By  command  of  Brigadier- General  Duane. 
Very  respectfully,  your  obedient  servant, 

'  John  G.  Pabke, 

Colonel  of  Engineers^  Bvt  Maj.  Oen.j  U.  8.  A. 
Col.  Thomas  Lincoln  Casey, 

Corps  ofUngineers,  President  Board  of  Engineers  for  Fortifications 
and  for  River  and  Harbor  Improvements. 


FIBST  BEPOBT  OF  THE  BOARD  OF  BNaiNllBBS. 

Office  of  Boabd  of  Engineebs  fob  Foetifications 

AND  FOB  BiYEB  AND  HABBOB  IMPBOYEMENTS,  ^TC. 

New  York,  December  16,  1886. 

Genebal  :  Referring  to  the  communicaton  from  Captain  Mahan,  re- 
porting injuries  to  the  breakwater  at  Buffalo  during  the  gale  of  Octo- 
ber 14,  referred  to  the  Board  by  your  letter  of  November  6, 1  have  to 
report  that  a  committee,  consisting  of  Colonels  Abbot  and  McFarland, 
have  visited  the  locality  and  personally  examined  the  breakwater. 

Very  extensive  repairs  to  the  older  portion  at  the  northern  end  will 
be  necessary  next  year,  but  at  present  they  are  impracticable  fiom  the 
lateness  of  the  season.  Work  must  be  restricted  to  measures  to  secure 
the  cribs  from  further  injuries,  and  especially  from  further  loss  of  stone 
by  waves  breaking  over  the  structure.  The  old  sea-wall,  now  broken 
down  in  places  and  rendered  unnecessary  by  the  extension  of  the  break- 
water, contains  a  supply  of  stones  varying  in  weight  from  1,600  to 
3,200  pounds,  which  Captain  Mahan  estimates  may  be  placed  upon  the 
small  stone  In  the  broken  cribs  for  about  $2  per  cubic  yard,  forming  a 
sort  of  rough  protective  flagging.  There  are  about  600  square  yards 
of  surface  thus  exposed.  Hence  a  covering  one  cubic  yard  in  depth 
will  cost  about  $1,500. 

While  the  Board  regard  this  as  a  somewhat  doubtful  expedient,  it 
ofi'ers  enough  chances  of  preventing  the  loss  of  small  stone  during  the 
winter  to  justify  the  outlay.  It  may  be  found  expedient  to  raise  slightly 
the  level  of  the  lowest  part  of  some  of  the  broken  cribs  by  a  layer  of 
new  timber,  and  care  should  be  taken  to  bed  the  heavy  stone  in  such  a 
manner  as  to  secure  the  greatest  possible  stability. 

Work  should  begin  at  the  extreme  northern  end  near  the  light-house, 
where  the  worst  injury  occurred.  As  captain  Mahan  estimates  that 
about  40  yards  can  be  placed  daily  on  the  cribs,  600  yards  can  be  placed 
in  about  three  weeks. 

It  is  believed  that  from  $1,500  to  $2,600  can  be  judiciously  expended 
at  once  in  the  mode  recommended. 

On  behalf  of  the  Board : 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Colonel  of  Engineers^ 
President  of  the  Board. 
Brig.  Gen.  J.  C.  Duanb, 

Chief  of  Engineers^  U.  8.  A. 
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SECOND  BEPOBT  OF  THE  BOABD  OF  ENGINEEBS. 

The  BoAftD  of  Engineebs, 

New  Yoric,  February  2,  1887. 

Oenebal:  The  Board  of  EngiDeers  has  the  honor  to  sibbmit  the  fol- 
lowiDg  report  on  the  general  snbject  of  fatnre  repairs  to  lake  harbor 
works,  in  compliance  with  your  letter  of  November  5, 1886,  referring 
to  breakwater  at  Buffalo,  N.  Y. 

The  method  of  constructing  piers  and  breakwaters  for  harbor  im- 
provements on  the  Great  Lakes  by  means  of  large  cribs  of  timber  filled 
with  small  rubble-stone  was  originally  adopted  by  reason  of  its  econ- 
omy and  the  indefinite  durability  of  timber  in  fresh  water.  The  super- 
structure, or  portion  of  the  works  above-water  has  been  built  in  the 
same  manner,  but  it  was  contemplated  that  it  should  be  ultimately  re- 
placed by  masonry. 

The  Board  of  Engineers  on  Erie  Harbor  (1863),  of  which  Lieutenant 
Colonel  James  Kearney,  Topographical  Engineers,  was  president,  laid 
down  certain  rules  for  the  construction  of  crib-piers  and  breakwaters. 
Among  other  things  the  Board  states : 

^^That  due  time  having  been  allowed  for  the  ultimate  settlement  of 
the  structure,  the  upper  part  of  it  should  be  replaced  by  masonry, 
namely,  from  a  point  so  low  that  the  timber  of  the  foundation  may  not 
be  liable  to  come  in  contact  with  the  atmosphere." 

The  average  duration  of  timber  above  water  is  about  fifteen  years, 
and  it  has  been  found  more  economical  to  renew  the  timber  from  time 
to  time  than  to  resort  to  masonry.  The  increasing  scarcity  and  cost  of 
timber,  and  the  continual  expense  of  repairs  made  necessary  by  storms 
and  collisions,  renders  it  important  that  these  works  should  be  made 
more  permanent.  The  superstructure  should  be  replaced  by  masonry 
where  the  substructure  will  admit  of  it. 

The  character  of  the  masonry  will  depend  on  the  location  and  expos- 
ure of  the  works.  In  1875-'78,  the  timber  superstructure  of  the  north 
pier  of  Milwaukee  Harbor,  built  in  1855-'57,  for  a  distance  of  1,130 
feet  from  the  shore,  was  replaced  by  dry-stone  masonry.  This  pier 
is  20  feet  wide,  and  the  substrucrure  consists  of  cribs  of  12-inch  by  12- 
inch  timber,  each  32  feet  in  leugth.  The  side  and  cross-walls  of  the 
cribs  are  built  solid,  and  were  designed  to  afford  the  necessary  support 
to  the  masonry  superstructure.  The  old  superstructure  was  removed 
and  the  timber  taken  off'  for  a  distance  of  about  2  feet  below  the  mean 
lake  level,  where  the  timber  was  found  sound. 

The  platform  of  12-inch  by  12-iuch  oak  timber,  each  32  feet  loog  and 
4  feet  wide,  were  placed  lengthwise  of  the  crib,  resting  on  the  side  and 
cross-walls.  These  platforms  support  two  walls  of  large  stone,  each  4 
feet  thick.  The  space  between  the  walls  is  filled  with  dry  rubble  taken 
from  the  old  work,  covered  with  rough  paving  stone  about  one  foot 
thick.  The  stone  for  the  walls  and  pavements  are  quarry  face  and  laid 
without  mortar.  The  stone  is  a  limestone,  from  a  quarry  at  Milwaukee; 
a  section  of  the  pavement  was  made  of  concrete  9  inches  thick  as  an 
experiment ;  the  cement  used  was  American  Portland  cement  As  to 
the  present  condition  of  the  work,  Mr.  "W.  H.  Bearding,  assistant  en- 
gineer, in  a  letter  dated  December  7, 1886,  states  as  follows: 

^<  There  are  a  few  of  the  top  stones  (particularly  the  paving  between 
walls)  cracked,  but  not  to  such  an  extent  as  to  require  immediate  re- 
newal or  in  any  way  condemn  the  method  of  constrcting  the  super- 
structure with  stone.    The  work^n  toto'.may  be  said  to  t^  as  efBlcient 
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as  when  first  constructed.    The  concrete  has  not  stood  as  well  as  it 
miglit  have  done  with  more  experience  and  slightly  different  treatment.'' 

The  average  cost  of  the  work  was  $36.52  per  running  foot  of  pier. 

A  cross-section  of  this  superstructure  is  given  in  Report  of  the  Chief 
of  Engineers  for  1878,  page  1166. 

It  is  believe'd  that  a  superstructure  similar  to  this,  if  built  of  durable 
stone,  will  answer  the  requirements  for  piers  extending  from  the  shore 
out  to  a  depth  of  12  feet,  more  or  less,  depending  on  the  exposure. 

For  the  portion  of  the  piers  in  greater  depth  and  for  detached  break- 
waters a  different  kjnd  of  masonry  is  required. 

There  are  few  examples  of  such  work  in  this  country,  but  the  recent 
experience  abroad  seems  to  favor  the  use  of  concrete  in  large  masses. 
The  cross-section  of  breakwaters  now  generally  adopted  abroad  con- 
sists of  a  wall  of  concrete,  vertical,  or  nearly  so,  resting  on  the  natural 
bottom,  where  the  depth  is  not  too  great,  or  upon  a  base  of  rubble,  the 
top  of  which  should  be  at  a  distance  below  water,  where  the  stone  will 
not  be  disturbed  by  wave  action.  This  distance  is  variable,  but  with 
improved  methods  vertical  walls  have  been  built  economically  on  rab- 
ble foundations  22  feet  below  water,  and  this  could  be  exceeded  if 
necessary. 

In  some  cases,  where  the  bottom  is  favorable,  the  foundation  is  made 
of  concrete  in  large  bags  holding  from  5  tons  upward;  in  a  few  in- 
stances as  much  as  100  tons.- 

Examples  of  these  are  given  in  "  Harbours  and  Docks,"  by  Harcoart. 

The  project  now  being  carried  out  tor  closing  the  opening  between 
the  Delaware  Breakwater  and  the  ice-breaker,  1,390  feet  long,  consists 
of  a  foundation  of  stone,  irregular  in  size,  the  top  of  which  is  48  feet 
wide,  12  feet  below  low  water,  surmounted  by  a  wall  of  concrete  24  feet 
wide  at  the  base,  24  feet  high,  and  12  feet  wide  at  top ;  the  concrete  to 
be  built  in  large  masses  with  the  above  cross-section,  and  each  mass  16 
feet  long.  This  work  is  greatly  exposed  to  storms  and  the  action  of 
fields  of  ice. 

In  our  crib-piers  and  breakwaters  we  have  vertical  walls  from  the 
bed  of  the  lake  or  from  foundations  of  rubble-stone  at  a  distance  of 
several  feet  below  the  surface. 

For  exposed  localities,  such  as  the  outer  portions  of  piers  and  break- 
waters, it  is  considei*ed  that  the  use  of  concrete  in  large  masses  either 
with  or  without  a  facing  of  masonry,  as  may  be  determined  by  the 
work  recommended  by  the  Board  for  the  superstructure  of  the  Buffalo 
Break-water,  offers  the  most  satisfactory  solution  generally  for  replac- 
ing the  superstructure  of  existing  works.  The  timber  superstructure 
should  be  cut  down  to  afford  a  good  foundation  and  leave  no  timber 
exposed  to  the  air.  The  cross-section  of  the  superstructure  will  de- 
pend on  the  exposure  and  will  vary  very  much.  Some  of  our  crib 
breakwaters  are  as  wide  as  from  30  to  40  feet.  It  is  not  necessary  in 
such  cases  that  the  concrete  superstructure  should  have  the  full  width. 

There  will  doubtless  be  found  many  cases  where  a  good  foundation 
can  not  be  had  owing  to  imperfect  couKtruction  or  irregular  alignment 
and  settlement  of  the  cribs ;  and  it  may  be  necessary  to  build  an  inde- 
pendent substructure.  In  this  connection  it  would  be  well  to  consider 
the  advisability,  in  future  work,  of  constructing  the  substructure  of 
concrete  or  other  masonry.  Although  timber  will  last  indefinitely  in 
fresh  water,  the  cribs  are  exposed  to  injury  from  collisions  and  storms 
for  several  feet  below  water,  making  repairs  difficult  and  expensive. 
A  work  entirely  of  masonry  would  be  permanent  and  the  repairs  re- 
duced to  a  minimum. 
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The  sabstitutioa  of  masoury  for  timber  cribs  is  largely  a  qaestiou  of 
cost. 

There  are  a  number  of  pilcpiers  on  the  lakes,  located  generally  at 
tbe  months  of  streams,  consisting  of  two  rows  of  piles  cut  off  at  or 
below  .the  water-surface,  surmounted  by  a  timber  superstructure,  and 
filled  with  brush  or  slats  loaded  with  stone.  These  were  adopted  as 
being  less  costly  than  cribs ;  they  are  quite  narrow  and  dp  not  extend 
to  great  depths  of  water.  Should  it  ever  be  found  advisable  to  replace 
the  superstructure  by  masonry,  it  can  be  supported  on  a  platform  of 
timber  placed  below  water  and  resting  on  the  piles.^ 

While  indicating  concrete  in  large  masses  as  the  best  material  gen- 
erally for  the  construction  of  the  superstructure  on  account  of  economy 
and  the  resistance  it  will  afford  to  the  action  of  storms,  there  are,  doubt- 
less, cases  where  other  methods  may  be  adopted,  such  as  ordinary  stone 
masonry  or  large  blocks  of  stone  with  quarry  face,  laid  without  mortar. 

Bespectfully  submitted. 

Thos.  Lincoln  Casey, 

Colonely  Corps  of  Ungineers. 
Henrt  L.  Abbott, 
CoTonel  Engineers^  Bvt.  Brig.  Oen. 

0.  B.  OOMSTOCK, 

Lieut  Col.  of  Engineers  and  Bvt.  Brig.  Oen. 
D.  C.  Houston, 
Lieut  Col.  EngtneerSy  Bvt  Colonel. 
Brig.  (Jen.  James  0.  Duanb. 

Chief  of  Engineers,  U.  8.  A. 


extract  from  indorsement  of  the  board  of  enoineers  on 
letter  of  captain  mahan  of  december  16,  1886,  submitting 
project  for  the  reconstruction  of  the  breakwater  at 
buffalo,  new  york. 

The  Boarb  of  Engineers, 

New  Yorky  February  2, 1887. 

•  •  •  •  •  •  • 

Keferring  to  the  Buffalo  Breakwater,  the  Board  recommends  that  the 
superstructure  for  a  distance  of  500  feet  from  the  northern  end  be  con- 
structed of  concrete  faced  with  rough  stone  masonry,  having  a  cross- 
section  as  shown  on  the  accompanying  tracing  markea  No.  1,  and  that 
the  next  500  feet  be  entirely  of  concrete  as  shown  on  tracing  No.  2. 
Access  to  the  top  of  the  work  is  to  be  afforded  by  flights  of  stone  steps 
500  feet  apart. 

This  locality  affords  a  favorable  opportunity  for  testing  these  methods 
of  construction. 

The  concrete  on  the  face  and  top  of  the  work  for  a  thickness  of  about 
3  feet  should  be  made  with  rich  Portland  cement  mortar.  The  super- 
structure should  have  points  at  right  angles  to  the  line  of  the  break- 
water over  the  junctions  of  the  cribs. 

The  work  proposed  will  about  exhaust  the  funds  now  available,  and 
the  experience  gained  will  be  valuable  in  considering  projects  for  its 
extension. 

On  behalf  of  the  Board. 

Thos.  Lincoln  Casey, 
Colonel,  Corps  of  Engineers, 
President  of  the  Board. 
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BecommeDded  for  approval  by  tlie  Chief  of  Engineers  except  as  to 
that  of  plau  of  No.  2,  the  extent  of  which  should  be  reduced  from  a  dis- 
tance of  500  feet  to  that  of  250  feet. 

Approved  by  the  Secretary  of  War  February  17,  1887. 


M  M  4. 

IMPROVEMENT  OF  NIAGARA  RIVER,  NEW  YORK. 

No  work  was  done  during  the  year.    Available  funds  will  be  held  for 
such  further  improvement  of  the  channel  as  may  be  practicable. 

Name  of  harbor,  Tonawanda,  N.  Y. ;  collection  districts,  Baffalo  Creek  and  Sospeii- 
sion  Bridge. 


Money  statement 


Jnly  1,  18R6,  amount  available  . 
July  1,  1887,  amount  available  . 


COlffMBRClAL  STATISTICS. 

Arrivals  and  departursB  of  vessels  during  the  year  ending  Veoember  31,  ltiH6. 


Cluh. 

Arrivals. 

Departvtrefl. 

Ste«neTB 

No. 
346 
8L3 

Tont. 
110,  »79 
285,037 

343 

too 

Tmu, 
IDS  V^ 

Railln|f  yOMOto 

278,*- 

Total 

l,loO 

396,006 

1,143 

3S6,9& 

Araonnt  of  revenue  collected  during  year  ending  December  31 ,  1888 $58, 183. 05 

Value  of  imports  same  year 614, 751.C"' 

Value  of  exports  same  year i4.000.Ai 

Greatest  draught  of  vessels,  13i  feet. 


M  M  5. 

IMPROVEMENT  OF  WILSON  HARBOR,  NEW  YORK. 

I  relieved  Capt.  0.  F.  Palfrey,  Corps  of  Engineers,  of  the  charge  of 
this  work  on  September  30,  1886,  in  compliance  with  S})ecial  Orders  IS'o. 
188,  paragraph  15,  dated  Headquarters  Assistant  Adjutant-GeneraFs 
Office,  August  14, 1886. 

No  work  was  done  during  the  fiscal  year.  The  depth  of  the  chanDel 
between  the  piers  is  about  8  feet.  The  shore  to  the  eastward  of  the 
east  pier  is  in  process  of  being  gradually  undermined,  and  it  is  but  a 
question  of  time  until  a  break  is  made  through  to  Twelve  Mile  Creek. 

The  piers  are  both  in  great  need  of  repairs.  Contracts  have  been 
made  for  the  materials  required  as  follows : 

On  June  23, 1886,  with  O.  Elias  &  Bro.,  for  timber. 

On  June  11, 1886,  with  Miles  S.  Yosburgh,  for  stone. 
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An  informal  contract  with  D.  McNaughton,  for  iron. 

These  awards  were  in  accordance  with  proposals  opened  May  16, 18S7; 

It  is  proposed  for  the  comiug  year  to  repair  the  cribs. 

Name  of  harbor,  Wilson,  N.  Y. ;  collection  districtt,  Nia^^ara,  N.  Y. ;  nearest  work 
of  defense,  Fort  Niagara,  N.  Y. ;  nearest  light-house,  Olcott,  N.  Y. 

Money  statement 

July  1-,  1886,  amount  available $32.29 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000. 00 

10,032.29 
Jnly  1,  18S7,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  oatstanding  Jnly  1,  1«86 $630.66 

Julv  l,ld87,  outstanding  liabUitiea 1,117.80 

'      '  1,748.46 

July  1,  1887,  amount  available 8.2a3.83 

fAiKonnt  (estimated)  required  for  completion  of  existing  project 50,  OtK).  UO 
Amount  that  can  be  proctably  expended  in  fiscal  yearending  Jnno  30, 1889    20, 000. 00 
^  Subiuitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acU  of  ld66  and  18b7. 


Ahttraci  of  propoHiU  for  funtUhifig  Umher,  iron,  and  stone  at  Wihon  ff arbor ,  N.  F., 
opwed  at  12  m.  on  Majf  16,  1887. 


Names  and  addressM  of 
bidden. 

White  p'no 
(22,488ft..  B.M.) 

Drift-bolts  (2.200 
pounds). 

Spikes  (3  kegs). 

Stone  (285  cnbic 
yards). 

No. 

PerM. 

feet. 

ToUl. 

Per 
pound. 

Total. 

Per  keg. 

Total. 

Pw 
cnbic 
yard. 

TotaL 

Lavoock    Lomber  Com- 

panv,  Baffi&lo,  N.  Y  . . 

G.  Eiias  Sc  Bro..  Bofiklo, 

N.Y ; 

Bealfi  &  Brown.  Baffalo, 

$25.00 
23.50 

$562.20 
52a  47 

Centi. 

3.4 

2.9 

74  80 
63.80 

$5.25 
4.80 

16.75 
14.40 

Daniel  MoNanirhton, 
Bnfflilo,  N.  Y 

MilM  8.  Vosbnr^h,  Wil- 
■OD,  N.  Y 

$1.21 
1.40 

844.86 

Owen  ACalyert,  Yonngs- 
town,  N.  Y 

890.00 

COMMERCIAL  STATISTICS. 

Arrival  and  departures  of  vessels  during  the  year  ending  December  31,  1886. 


Class. 

Entered. 

OIeai«d. 

Number. 

Tonnage. 

▲rerage. 

Number. 

Tonnage. 

Arerage. 

RaII  f  ng'TeaaeUi ...xx^^.a 

1 

106 

106 

2 

265 

133 

Amount  of  revenue  collected  daring  the  year  ending  December  31,  1886,  fl.25; 
Taloe  of  imports  same  year,  $5.    Greatest  draught  of  vessels,  9  feet. 
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MM  6. 

IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

I  relieved  Oapt.  O.  F.  Palfrey,  Corps  of  Engineers,  of  the  charge  of 
this  work  on  September  30, 1886,  in  accordance  with  Special  Orders  STo. 
188,  paragraph  15,  dated  Headquarters  Assistant  Adjatant-Oeneral's 
Office,  August  14,  1886. 

No  work  was  done  during  the  last  fiscal  year. 

The  piers  are  very  much  dilapidated  and  in  urgent  need  of  repairs. 
Contracts  have  been  made  for  the  necessary  materials,  and  work  will  be 
begun  so  soon  as  they  shall  have  been  received.  The  contracts  were 
made  as  follows : 

On  June  29,  with  Miles  S.  Vosburgh  for  timber. 

On  June  29,  with  Miles  S.  Vosburgh  for  stone. 

An  informal  contract  was  m<ide  with  D.  McITaughton  for  the  iron. 

Name  of  harbor,  Olcott,  N.  T. ;  collection  district,  Niagara,  N.  Y. ;  nearest  work  of 
defeuse,  Fort  Niagara,  N.  Y. ;  nearest  light-house,  Oloott,  N.  Y. 

The  Olcott  Li^ht  is  on  the  outer  end  of  the  west  pier,  at  the  entrance  to  Oloott  Har- 
bor, month  of  Eighteen  Mile  Greek.  It  is  a  tixed  white  light,  of  the  sixth  order,  32 
feet  above  the  level  of  the  lake,  and  visible  from  a  distance  of  Hi  miles*  Its  position 
is  latitnde  43°  20'  27"  N.,  and  longitude  78°  43'  J  8"  W. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $10,  000. 00 

July  1, 18o7,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $634.74 

July  1,  1887,  outstanding  liablities 4,278.96 

4,913,70 

Julyl,  1887,  amount  available 5, 086. 30 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188^    30, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abtiraot  of  proposals  for  furnishing  iimherf  iron,  and  stone  at  Olcott  Harbor ,  N,  T-i 
opened  at  12  m.  on  May  16,  1887. 


Names  and  addresses 
of  bidden. 

White  pine 
(131,768  ft.,  B.M.). 

Drift-twlte  (9,700 
pounds). 

8plk«i(10k.g.).  8t»n»(«J-W 

No. 

PerM 
feet. 

Total. 

Per 
pound. 

Total. 

Per  keg. 

Total. 

Per 

oubic 
yard.' 

Total. 

1 

Layoook  Lumber  Com- 
pany, Baffalo,  N.  Y.. 

G.  Ellas  &  Bro..  Buf- 
falo,N.Y 

Beals  &.  BrowD,  Baffalo, 
N.Y..    ..             .  . 

$25.00 
25.00 

$3,204.20 
3,2M.20 

Cents. 

2 

8 

3.4 
2.0 

$329.80 
281.30 

$5.25 
4.80 

$52:50 
48.00 

i 

4 

Daniel     McNaughton, 
Buffalo  NT 

6 

MUes     S.     Vosburgh, 
Wilson,  N.Y. ...:.-. 

Owen   St,  Galveri, 
loongstown,  N.  T  ... 

24.00 

3,281.02 

$1.22 
1.56 

$57&28 

6 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31, 1886. 


Class.' 

ArriTaU. 

Departures. 

Namber. 

Tonnage. 

Mean. 

Namber. 

Tonnage. 

Mean. 

gt^^fn^r*    

9 
12 

1.486 
146 

389 
12 

6 
12 

1.435 
146 

239 
12 

Siftilinc-vessels 

Total 

18 

1,581 

18 

1.681 

Amouut  of  revenue  collected  during  the  year  ending  December  31,  1886 $17. 00 

Valueof  importo  same  year 500.00 

Valaeof  exporte  same  year 1 1,929.00 

Greatest  draught  of  yeaselB,  8  feet. 


MM  7. 

IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

I  relieved  Gapt  0.  F.  Palfrey*  Oorps  of  Engineers,  of  the  charge  of 
this  work  on  September  30,  1886,  in  compliance  with  Paragraph  15, 
Special  Orders  No.  188,  dated  Headquarters  Assistant  Adjatant-Oen- 
eraPs  Office,  Washington,  D.  G.,  Angast  14, 1886. 

No  work  was  done  during  the  fiscal  year.  The  breach  between  the 
east  pier  and  the  shore  was  not  widened.  The  superstructure  of  the 
east  pier  is  very  badly  decayed.    The  west  pier  is  in  good  condition. 

Gontracts  for  furnishing  timber,  iron,  and  stone  for  the  repairs  of  the 
east  pier  have  been  made  as  follows : 

On  January  11.  with  Miles  S.  Voshurgh  for  timber. 
On  June  17,  with  Daniel  McNauehton  for  iron. 
On  June  21,  with  Hannibel  S.  Selhiemer  for  stone. 

During  the  coming  season  it  is  proposed  to  rebuild  as  much  of  the 
superstructure  of  the  east  pier  as  the  appropriation  will  allow. 

Name  of  harbor,  Oak  Orchard;  ooUeotion  district,  Genesee,  N.  T.;  nearest  work 
of  defense,  Fort  Niagara,  N.  Y.;  nearest  light-house,  Oak  Orchard,  N.  Y. 

The  Oak  Orchard  light  is  on  the  outer  end  of  the  west  pier  at  the  entrance  to  Oak 
Orchard.  It  is  a  fixed  white  light  of  the  foarth  order.  It  stands  31  feet  above  the 
level  of  the  lake,  and  is  visible  at  a  distance  of  IH  miles.  Its  position  is  latitude  43° 
22f  29"  north,  and  longitude  78^  11'  40"  west. 

Money  statement 

Julyl,  1886,  amount  avitthihle $94.81 

Amount  appropriated  hy  act  approved  August  5, 1886 12,500.00 

12,594.81 
Jaly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liahilities  outstanding  July  1. 1886 f735.99 

Jaly  1, 1887,  outstanding Uahilities 8,645.69 

—————      9, 381 ,  58 

July  1,  1887,  amount  available 3,213.23 

(Amount  (estimated)  required  for  completion  of  existing  project 92, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    75, 000.  QO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.hajrbor  acts  of  1866  and  1867. 

.8^72  ENG  87 149 
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Abstract  of  proposals  for  furnishing  Umbers  iron,  and  stone  at  Oak  Orchard  Harbw^  Nm 


[Opeued  on  May  16, 1887.  »t  12  m.,  at  the  United  States  Bntfineer  Office,  BnlTalo,  K.  7.] 

Karnes  and  addresses  of  bidders. 

White 

pine.  274.56G 

feet,B.lC. 

DrUlrbolts, 
1,700  pounds. 

Spikes,  17 
kegs. 

Stone,    l,9ti 
onbloyaida. 

Price. 

TotaL 

Prioe. 

Total 

PHoe. 

TotsL 

Prio©. 

TbtaL 

1.  Lajcock     Lumber    Compsny, 

Bnffiilo.N.Y 

2.  C^.  Ellas  &Bro..  Buffalo.  N.  Y... 

$2S.OO 
26.00 

16,864.00 
6,864.00 

OmUt. 

•*•«•«• 

3.  Beats  &  Brown.'  Boffldo,  N.  Y  . . . 

4.  Daniel    McNanghton,  Bafblo, 

&4 
2.0 

16.78 
4.98 

$6.26 
4.80 

$89.26 
8L60 



5.  MUes  8.  Vosbnrffb.  Wilson,  K.  Y.' 

6.  George  H.  Waterman.  Albion, 

Orleans  County.N.  Y- 

24.90 

6.836.54 

1.25 

tl.2t&S 

8 

6.10 

6.50 

98.50 

7.  Owen  ic  Cnlvert,  Yonnc^wn, 
^.  Y 

1.80 
1.15 

i,8n.4i 

1,180145 

8.  Hannibel  8.  Selhiemer.  Carlton, 
Orleans  County.  M".  x 

OOMMEBCIAL  STATISTICS. 

Arrivals  and  departnies  of  vessels  foi  the  year  ending  December  31, 1836 :  Axrivals, 
5  sailing  vessels,  552  tons,  110  tons  average.  Departures,  5  sailing  vessels,  498  tons, 
100  tons  average.  « 

Bevenne  collected  during  the  year  ending  December  31, 1685 $1, 196. 06 

Value  of  imports,  same  year ««^     8,  431.00 

Yalue'of  exports,  same  year • » S9.06 

Greatest  draught  of  vessels,  11  feet. 
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APPENDIX    NN. 


IMPEOVEMENT  OF  HARBORS  ON  LAKE  QNTARIO,  EAST  OF  OAK  ORCHARD, 

NEW  YORK. 


BEFOBT  OF  CAPTAIN  CABL  F.  PALFBEY,  COBPS  OF  ENGINEEBS,  OFFI- 
CEB  IN  CHABGEy  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30,  1887,  WITH 
OTHEB  DOCUMENTS  BELATING  TO  THE  W0BK8. 


IMPROVEMENTS. 


1.  Charlotte  Harbor,  New  York. 

2.  Paltneyville  Harbor,  New  York. 

3.  Qreat  Sodas  Harbor,  New  York. 


4.  Little  Sodna  Harbor,  New  York. 

5.  Oswego  Harbor,  New  York. 

6.  Sackett's  Harbor,  New  York. 


United  States  Engineer  Office, 

Oswego,  JV.  r.,  July  27, 1887. 

General  :  I  have  the  honor  to  transmit  herewith  my  annaal  reports 
for  the  fiscal  year  ending  Jane  30, 1887,  for  the  works  of  river  and  har- 
bor improvements  under  my  charge. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Gabl  F.  Palfeey, 
Captain  of  Ungineers. 
The  Chief  of  Engineers,  XT.  S.  A. 


N  N  I. 

IMPROVEMENT  OF  CHARLOTTE  HARBOR,  NEW  YORK, 
OBJECT. 

To  secure  a  navigable  channel  at  the  mouth  of  the  Gtonesoe  Biver,  on 
Lake  Ontario. 

PROJECT. 

The  original  project,  adopted  Iq  1829«  and  executed  between  that 
date  and  1834,  was  to  obtain  a  channel  480  feet  wide  and  12  feet  deep, 
formed  and  protected  by  parallel  piers  extending  to  deep  water  of  the 
lake. 

The  present  project,  adopted  1881,  is  to  secure  and  maintain,  by  pier 
extension  and  dredging,  a  channel  of  navigable  width  and  15  feet  depth 
at  extreme  low  water. 
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Ko  dredging  has  heretofore  beeu  done,  the  channel  having  been 
formed  and  kept  open  by  the  current  of  the  Genesee  Biver. 

PRESENT  WORKS. 

{IJ  West  pier  J  3,173  feet  of  crib- work,  being  230  feet;  10  feet  wide, 
805  feet  with  substractare  20  feet  wide  and  snperstraoture  lO  f&et 
wide;  cribs  built  prior  to  1834;  10  foot  superstructure,  built  1864,  de- 
cayed to  water-level ;  then  1,835  feet  20  feet  wide ;  cribs  built  in  1829^'34; 
superstructure  rebuilt  in  1864-72,  in  need  of  renewal :  (this  inclode^ 
the  old  pier-head) ;  303  feet  20  feet  wide,  built  in  18d3-'84,  in  good  oon- 
dition. 

(2)  East  pievj  3,323  feet  of  crib  work,  being  420  feet  cribs,  20  feet 
wide,  built  in  1829-34,  and  superstructure  not  renewed  since  that  time ; 
now  under  water;  then  646  feet  of  cribs  20  feet  wide,  with  supers tmct- 
ure  of  same  width;  cribs  built  in  1828-'34,  and  superstructure  renewed 
in  1864-'67;  then  800  feet  cribs  20  feet  wide,  built  in  1828-^34,  with 
superstructure  20  feet  wide,  renewed  in  1886. 

Then  1,004  feet  of  cribs  20  feet  wide,  built  in  1828^-^34,  with  super- 
structure renewed  1868-'70. 

Then  303  feet  cribs  and  superstructure 20 feet  wide,  all  built  in  1883-^84. 
'Then  150}  feet  cribs  and  superstructure  20  feet  wide,  built  in  1884-'85. 
All  thesuperstructure needs  renewal  except  those  parts  above  described 
as  built  since  1883. 

CHANNEL. 

The  present  channel  has  a  least  width  of  150  feet,  with  13  feet  depth 
at  zero  of  gauge. 

OPERATIONS. 

The  rebuilding  of  800  linear  feet  of  superstructure  of  east  pier  near 
present  shore-line,  wrecked  by  storm  in  spring  of  1886.  This  work  was 
carried  on  subject  to  interruption  by  storm  and  ice.  Owing  to  difficnlty 
in  obtaining  stone,  much  of  that  used  in  filling  the  new  work  was  taken 
from  the  dilapidated  portions  of  the  pier,  well  inside  the  present  shore- 
line. The  work  was  done  by  hired  labor,  and  materials  purchased  in 
ox)en  market  after  advertisement  by  circular. 

Oi)erations  closed  December  22, 1886 ;  they  will  be  resumed  when  the 
stage  of  water  permits.  The  present  stage  is  2^  feet  above  the  level  at 
which  work  must  begin. 

Gauge-readings  of  water-level  have  been  kept  up  at  Charlotte  three 
times  daily  during  the  year. 

REMARKS. 

At  this  port,  since  the  commencement  of  work  in  1829,  the  shore-line 
has  advanced  against  the  west  pier  about  1,100  feet,  against  the  east 
pier  about  700.  The  land  so  formed  on  the  west  side  has  been  improved 
and  cultivated  by  the  Ontario  Beach  Improvement  Company,  who  have 
rebuilt  along  their  river  front  the  superstructure  of  about  600  feet  of  the 
old  pier.  Of  the  land  formed  on  the  east  side,  a  plat  was  given  to  the 
United  States  Life-Saving  Service  for  their  station,  and  they  are  now 
rebuilding  superstructure  on  their  river  front,  as  well  as  protecting  their 
lake  front  against  encroachment  by  waves.  The  portions  of  the  old 
pier  so  occupied,  and  those  inshore  therefrom,  are  no  longer  essential 
to  th^  harbor  works. 
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In  estimating  repairs  required,  I  have  therefore  included  only  the 
portions  lakeward  from  the  new  work  mentioned. 

The  old  guide-piles  (303)  along  the  channel-face  of  the  piers,  now  de- 
cayed and  broken  to  a  little  below  water-level,  have  become  a  serious 
damage.  Unless  the  water-level  should  be  higher  than  usoal  during 
this  season,  it  will  be  necessary  to  do  a  considerable  amount  of  dredg- 
ing outside  the  entrance.  The  larger  coal  steamers  were  barely  floated 
at  the  close  of  last  season.  . 

By  its  position  on  the  lake,  near  the  middle  of  the  south  shore,  Char- 
lotte has  greater  advantage,  in  length  of  haul,  over  the  railroad  lines 
which  pass  around  the  lake  than  any  other  port.  As  the  lake-port  of 
Bochester  (which  city  is  the  seat  of  all  its  business)  it  has  also  a  wider 
railroad  connection  than  any  other  port.  It  is  also  the  only  port  hav- 
ing a  direct  communication  with  the  principal  mining  regions  of  bitu- 
minous coaly  and  making  large  shipments  of  that  product  (a  small 
quantity  is  shipped  from  Great  Sodus).  The  trade  in  this  article  ex- 
tends as  far  east  as  Montreal. 

From  its  railroad  advantages,  its  favorable  position  on  the  lake  as 
regards  length  of  run  in  doubtful  weather,  and  its  present  control  oi 
bituminous  coal  shipments,  I  consider  Charlotte  to  have  the  best  pros- 
pects of  all  the  American  ports  on  Lake  Ontario,  and  the  completion 
and  maintenance  of  its  harbor  works  to  promise  material  benefit  to  com- 
merce. 

I  cannot  but  regard  the  comparative  statistics,  presented  as  required, 
as  misleading.  The  tonnage  of  1881  was  exceptionally  large.  A  fall 
examination  of  the  statistics  of  ten  years  past  shows  a  general  increase, 
which  is  also  observable  1882-'87. 

BEGOMHENDATIONS. 

At  this  harbor  I  have  the  honor  to  recommend: 

(1)  Maintenance  of  existing  piers,  lake  sections,  as  above  described. 

(2)  Bemoval  of  decayed  guide-piles. 

(3J  Dredging  to  16  feet  at  extreme  low  water,  both  between  piers  and 
across  outer  bar. 

ESTIMATES. 

For  repairs $30,000 

For  remoyal  of  gnide-piles 1,500 

For  dredging 25,000 

Contingencies,  20  per  cent 11,300 

67,800 

Name  of  harbor,  Charlotte,  N.  Y.  CoUeotion  distriot,  Genesee,  N.  Y.  Nearest  ligbt- 
honse,  Genesee,  N.  Y.  (at  Charlotte),  a  fixed  red  light  of  the  fourth  order  on  crib, 
300  feet  inside  of  outer  end  of  west  pier.  Forts  Niagara  and  Ontario,  N.  Y.,  are  the 
nearest  works  of  defense. 

Money  statement. 

July  1, 1886,  amount  arailable $2,605.48 

Amount  appropriated  by  act  approved  August  5, 1886 26, 250. 00 

28,a'>5.48 
Jaly  1. 1887,  amount  expended  during  fiscal  year^  exclusive  of 

liabilities  outstanding  July  1. 1886 ^  .« $7,948.50 

Jnly  1, 1887,  outstanding  liabilities 167.60 

8,116.10 

Julyl,  1887,  amount  available 20,739.38 
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{Amount  (estimated)  required  for  completion  of  existing  project |72,7oO.J3 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1869  67, 800. (u 
Submitted  in  compliance  with  i*eqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COACMBRCIAL  STATISTICS. 


The  <rinottfi<  of  commerce  and  namgaiion  when  the  work  of  improvement  began  under  &i 

present  project  in  1881. 


Number. 

TOOBMP- 

ArriTAls 

662 
646 

ms 

l^pftrtares ................... 

iS:r. 

Imports t499,795.« 

Reyenue  collected,  1881 1 8O,450.a  j 

Arrivals  and  departures  of  vessels  during  the  fiscal  year  ending  June  30,  1887. 


Description. 

ArriviOa. 

DeptrtB* 

RtrMMnnni ..  ^       .     .- 

No. 
254 
864 

Tons. 
64,404 
64,493 

No. 
265 
420 

Rolling  y^ktlWllI 

Total 

618 

148.887 

685 

m^  : 

Revenue  from  customs  for  fiscal  year  ending  June  90, 1887 |72, 'J^ ^ 

Value  of  imports,  same  year 451,517.* 

Value  of  exports,  same  year 620,^^"^^ 

Greatest  draught  of  vessels,  about  12  feet. 


N  N2. 


IMPROVEMENT  OF  PULTNEYVILLE  HARBOR,  NEW  YORK. 

OBJEOT. 

To  furnish  a  protected  channel  of  navigable  width  and  not  less  tb^ 
10  feet  depth  at  the  month  of  Salmon  Creek,  Wayne  County,  N.  T. 

PROJECT. 

The  present  project  provides  for  a  breakwater  running  easterly  fro'" 
the  west  shore ;  a  west  pier  thence  northerly  into  the  lake ;  an  east  p^ 
parallel  to  it  and  200  feet  eastward. 

Also  a  dredged  channel  between  the  piers,  behind  the  breakwater, 
and  400  feet  up  the  creek. 

It  was  proposed  in  1884,  in  order  to  make  dredging  of  any  pennaDen^ 
effect,  to  build  a  sand- tight  pier  parallel  to  tbe  breakwater  and  100  fe^^ 
southerly  from  it. 
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PRESENT  WORKS  (ALL  IN  FAIR  CONDITION). 

(1)  The  weat  hredkwq,ter^  330  feet  of  crib- work,  being  50  feet  from  the 
shore  eastward,  15  feet  wide^ailt  at  local  expense  prior  to  1867 ;  sa- 
perstracture  repaired  by  the  united  States  in  1871 ;  and  180  feet  to  the 
angle,  20  feet  wide,  boilt  in  1871. 

(2)  WestpieVj  557  feet  of  crib- work  20  feet  wide,  with  saperstmctare 
4  feet  high ;  being  bailt  232  feet  from  angle  in  1874  and  1875 ;  then  93i 
feet  in  1880 ;  183  feet  in  1882 ;  60  feet  in  1883. 

(3)  East  pier^  572  feet  of  crib-work,  beginning  140  feet  from  shore, 
being  85.6  feet,  16  feet  wide,  built  in  1880 ;  62  feet,  15  feet  wide,  bnilt 
in  1877 ;  30  feet,  20  feet  wide,  bnUt  in  1877  j  92  feet,  20  feet  wide,  bailt 
in  1873;  180  feet,  20  feet  wide,  built  in  1872;  122  feet,  20  feet  wide, 
bailt  in  1873. 

The  learliest  section  of  this  pier  was  placed  for  greatest  protection  of 
channel  already  (1872)  dredged;  it  was  extended  in  both  directions. 
The  gap  between  it  and  shore  was  formerly  occupied  by  a  wharf,  now 
removed. 

CHANNEL. 

Has  a  present  depth  of  about  7  feet  at  extreme  low  water  between 
the  piers  and  near  the  angle  of  the  breakwater,  but  at  the  creek  mouth 
the  depth  is  not  more  than  3  feet. 

Operations,  none. 

REMARKS. 

This  port  is  now  very  nearly  clo«ied  by  the  bar  at  the  mouth  of  the 
creek.  With  the  constant  drift  of  a  sandy  beach,  any  work  less  than 
that  of  the  full  project  of  1884  would  be  shortly  obliterated. 

Th&  commerce  to  be  benefited  is  that  of  a  small  neighborhood.  The 
port  has  no  rail  or  canal  communication. 

Name  of  harbor,  Paltnoyville,  N.  Y.  Collection  district,  Genesee,  N.  Y.  Nearest 
lif^ht-honse.  Big  Sodns,  N.  Y.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement 

Jaly  1,  1886,  amonnt  available tsS.90 

July  1, 1887,  amount  available 2.90 


COICMBRCIAL  STATISTIOS. 


The  amount  of  commerce  and  ftavigaiion  when  the  work  of  improvement  began  under  the 
preeent  prajeot  in  1870. 


Number. 


Tonnage. 


ArriTats 

Departanw 


142 
142 


5,500 
6,500 


Bevenue  oolldcted  1870,  f  1,0M.75. 
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Arrivals  and  departwres  of  veaaeU  during  ike  fiscal  year  ending  June  30,  1887. 


Sailing  Tenela. 

DepartorBa. 

Arrfralii      -,,.,,p--,,,-^,^. 

No, 
82 
84 

3\mt. 
1,178 

i;a62 

84 

9bM. 

* 

Reyenae  from  cnstoms  for  fiscal  year  ending  June  30, 1887 t531. 96 

Valne  of  imports  same  year 3, 849.00 

Yalne  of  exports  same  year 1,038;.  00 

Tlie  lereatest  dranght  of  vessels,  aboat  6  feet. 


N  N  a- 

IMPROVEMENT  OF  GREAT  SODUS  HARBOR,  NEW  YORK. 
OBJEOT. 

To  secnre  a  navigable  cliannel  from  Lake  Ontario  to  Great  Sodas 
Bay,  with  depth  of  15  feet 

PROJECT. 

1828.— To  contract  the  entrance  of  Great  Sodas  Bay  to  470  feet  by 
breakwaters  extending  from  east  and  west  shores,  and  to  define  and 
protect  a  channel  470  feet  wide  by  piers  extending  to  deep  water  in 
Lake  Ontario. 

1882. — ^To  extend  the  piers  to  the  15-foot  carve  in  the  lake,  and  dredge 
the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

PRESENT  WORKS. 

(1)  West  breakwater,  2,160  feet;  crib-work,  18  feet  wide,bailt  1829-^34; 
first  1,953  feet  covered  by  beach  formed  against  it,  207  feet  saperstmct- 
are  10  feet  wide  rebailt  1878. 

(2)  West  pier  y  1,568  feet  of  crib-work,  being  96  L  feet  18  feet  wide ;  cribs 
bailt  in  1829-'34;  rebuilt  1853-^54;  saperstracture  renewed  in  1878-'80, 
423  feet  18  feet  wide  (inclading  pier-head  40  feet  wide) ;  cribs  bailt  in 
1829-^34,  and  rebuilt  in  1867-^70;  superstructure  rebuilt  in  1867-'70, 
184  feet 20  feet  wide;  cribs  and  superstructure  built  in  1883. 

(3)  East  breakwater^  1,647  feet  crib- work,  being  shore-arm,  211  feet  14 
feet  wide,  built  1884;  1,084  feet  14  feet  wide,  built  1829-'34;  rebailt, 
with  superstructure,  1872-'74, 277  feet  14  feet  wide,  and  75  feet  18  feet 
wide,  built  1829-'34;  rebuilt  1853-'54,  and  again,  with  superstractore, 
187576. 

(4)  East  piery  1,294  feet  of  crib-work,  being  448  feet  18  feet  wide, 
built  1829^*34;  rebuilt  1863-^54 ;  superstructure  rebuilt  1875-76,  492  feet 
18  feet  wide,  built  1829-^34;  rebuilt  with  present  superstructure  1869-'70; 
354  feet  cribs  and  superstructure,  20  feet  wide,  built  in  1883-'84. 

•    CHANNEL. 

A  channel  of  about  12  feet  depth  at  extreme  low  water  and  50  feet 
wide,  30  feet  oflf  west  pier,  was  dredged  in  November  and  December, 
1886. 
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The  west  half  of  the  470-foot  channel  had  a  depth  of  Si  feet  to  10  feet 
in  1886. 

Only  200  feet  of  the  width  of  channel  has  ever  been  dredged  and  the 
last  half  is  shoal. 

OPERATIONS. 

To  enable  the  piers  to  withstand  the  probable  antamn  and  winter 
storms  the  deck  was  thoroughly  repaired^  its  joists  being  replaced  or 
re-enforced  where  necessary  over  423  feet  of  the  west  pier,  70  feet  of  the 
east  pier,  and  15  feet  of  the  east  breakwater.  This  work  was  done  by 
purchased  material  and  hired  labor. 

Dredging,  nnder  contract  with  W.  S.  Malcolm,  jr.,  was  began  Sep- 
tember 27,  and  continued  till  December  6,  when  the  harbor  was  closed 
by  ice.  Thirteen  thousand  two  hundred  and  twenty-four  cubic  yards 
were  removed,  giving  a  channel  15  feet  in  depth  and  50  feet  wide  at 
time  of  work. 

BKM  ABK8. 

(1)  .At  this  harbor  the  old  superstructure  of  the  piers  is  in  good 
condition  for  its  age,  and  with  the  repairs  of  last  autumn  has  stood  the 
winter  well.  Nine  hundred  and  fifteen  feet  should,  as  a  reasonable  pre- 
caution, be  completely  renewed.  The  storms  of  last  autumn  showed  a 
considerable  leakage  of  sand  through  the  old  cribs  of  the  west  pier, 
built  (1829-'34)  of  round  timbers.  The  protection  of  the  channel  already 
dredged  requires  sheet-piling. 

From  the  records,  supplemented  by  the  recollections  of  an  assistant, 
I  gather  that  dredging  was  not  needed  in  this  channel  until  the  west 
pier  was  wrecked-(between  1856  and  1868)  and  the  channel  fiUed  in  by 
the  littoral  drift.  The  dredging  which  has  since  been  done  has  never 
been  more  than  a  narrow  trench  in  a  broad  aiea  of  easily  moved  sand, 
and  has  been  of  little  permanent  value,  as  the  amount  removed  has  been 
very  small  in  comparison  with  that  remaining. 

Were  the  whole  entrance,  470  feet  broad,  once  dredged  to  hard  bot- 
tom, it  is  probable,  as  the  ends  of  the  piers  are  on  hard  bottom,  that  no 
more  dredging  would  be  required  in  many  years,  and  that,  with  the 
broad  entrance  and  fine  roadstead  in  the  bay,  a  valuable  and  perma- 
nent Jiarbor  of  refuge  would  be  secured. 

The  east  breakwater  needs  renewal  of  superstructure  through  two- 
thirds  of  its  length. 

The  amount  now  available  barely  sufi^ces  for  minor  repairs  and  for 
such  dredging  as  will  afford  temporary  relief  to' the  immediate  needs  of 
commerce. 

During  the  past  two  years  the  commerce  of  this  port  has  markedly 
increased.  The  import  of  barley  has  risen  from  117,624  bushels  in  1883 
and  1884  to  603,742  bushels  in  1885  and  1886.  None  was  imported 
previous  to  1883,  and  the  shipments  of  the  last  year  were  checked  by 
shoal  water,  for  which  reasons  I  have  made  the  comparison  by  two-year 
periods. 

The  export  of  coal  has  increased,  though  the  late  shipments  were 
difficult  because  of  shoal  water.  ' 

During  the  calendar  year  there  were  shipped,  of  bituminous  coal, 
7,216  tons ;  of  anthracite,  44,770  tons,  of  which  about  two-thirds  went 
westward  through  the  Welland  Canal,  mainly  to  American  ports. 
Forty-one  cars,  containing  805  tons,  were  sent  here  for  water  shipment 
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toward  tho  close  of  the  season,  but  were  distribnted  by  rail  on  accooot 
of  the  shoal  water. 

As  the  commerce  of  this  port  has  increased  daring  a  period  in  which 
that  of  the  two  ports  to  the  eastward  of  it  has  declined,  and  notwith 
standing  a  local  disadvantage  from  the  condition  of  its  channel,  I  co& 
dnde  that  it  is  less  affected  than  they  by  the  .railroad  combinations, 
and  that  an  increase  of  commerce  may  be  ei^pected  from  the  completioo 
of  the  improvement. 

No  effect  upon  rates  of  freight  or  insurance,  or  upon  competing  lines 
of  transportation,  is  distinctly  traceable  to  the  harbor  works.  In  ga 
eral,  the  conditions  affecting  Oswego  have  affected  this  harbor,  tboagit 
less  disastrously. 

RECOMMENDATION. 

At  this  harbor  £  have  the  honor  to  recommend: 

(1)  Maintenance  of  the  existing  works. 

(2)  Dredging  the  entire  space  between  the  piers  to  hard  bottom,  and 
then,  after,  a  channel  200  feet  wide  to  15  feet  at  extreme  low  water. 

ESTIMATES. 

Por  repairs $27,500 

FordredglDg 30,Ot« 

CoDtingencieSy  20  per  cent ih^ 


Name  of  harbor,  Great  Sodas,  N.  Y.  CoUeotion  district,  Oswego,  N.  T.  Neanti 
liffht-hoase.  Big  Sodns,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order,  varied  bji 
white  flash  every  two  minutes,  on  a  bluff  three -fifths  mile  west  of  entrance  to  baj- 
A  fixed  white  light  of  the  sixth  order  180  feet  inside  of  outer  end  of  west  pier,  and  i 
fixed  red  light  of  the  sixth  order  at  elbow  of  west  pier.  Nearest  work  of  defeote, 
Fort  Ontario,  N.  Y. 

Money  statement 

July  1,  1886. amount  available •l,639.JJ 

Received  of  Capt.  E.  Maguire,  Corps  of  Engineers,  refundment 3.^ 

Amount  appropriated  by  act  app roved  August 5, 1886 16,675.0i) 

18,517.r 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  Ij  1886 $4,231.68 

July  1, 1887,  outstanding  liabilities 23.76 


4,255.44 

July  1,  1887,  amount  available  .....^ • 14,S6S.$ 

(  Amount  (estimated^  required  for  completion  of  existing  project 48, 000. 01) 

<  Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
(     harbor  acts  of  18G6  and  1867. 
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COMMBRCIAIi  STATISTICS. 


Amount  of  oamineree  and  navigation  when  the  work  of  improvement  began  under  the  present 

project  in  1881. 


Nmnbor. 


Tonnftge. 


AnlTals .... 
Bepuiares . 


5,837 
7,788 


Imports $20,311.00 

Exports 18.000.00 

Kevenue  collected,  1881 3,238.67 

Arrivals  and  departures  of  vessels  during  the  fiscal  year- ending  June  30, 1887. 


Description. 

Arrivals. 

Steamers 

No. 
12 
103 

T<m$. 
1,949 
19,963 

No. 
18 
110 

Tons. 
4  211 

Ssiling  Teflsels 

22,393 

Total 

116 

21,902 

123 

24,004 

Keyenne  from  customs  for  fiscal  year  ending  Jane  30, 1887 $32, 603. 93 

Valne  of  imports  same  year 177,699.00 

Valae  of  exports  same  year 74,697.00 

Greatest  draught  of  vessels,  11  feet. 


NN  4. 

IMPROVEMENT  OP  LITTLE  80DUS  HARBOR,  NEW  YORK. 
OBJECT. 

To  secare  a  channel  from  Lake  Ontario  into  Little  Sodas  Bay,  of 
navigable  width,  and  depth  not  less  than  15  feet  at  low  water. 

PROJECT. 

To  contract  by  breakwaters  the  entrance  of  the  bay  to  a  width  of  250 
feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at  extreme 
low- water  level,  protected  by  parallel  piers. 

PRESENT  WORKS. 

(1)  West  breahcater J  500  feet  long,  10  feet  wide,  built  1870-'71,  and 
decayed  above  mean  water  level. 

(2)  West  pievj  1,95G  feet  of  cribwork  20  feet  wide,  being  180  feet,, 
built  in  1854,  and  now  without  superstructure  and  below  water;  then 
1,062  feet  of  cribs  and  superstructure  built  in  1867-^71,  decayed  above 
water  (350  feet  of  this  superstruoture  was  raised  2  feet  on  channel  side, 
new  decked,  and  filled  in  1878) ;  714  feet  built  in  1882-'83-'85,  in  good 
order. 

(3)  East  breakwater^  1,855  feet,  being  170  feet  of  brush  fascine  and 
stake  dike,  built  1885 ;  1,685  feet  of  crib- work  20  feet  wide,  built  1873-'78. 

(4)  East  pier,  1,510  feet  of  crib- work  20  feet  wide,  being  612  feet, 
built  in  1872-'73  and  not  since  repaired,  then  757  feet  built  in  1882, 
then  241  feet  in  1883. 
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CHANNEL. 

The  dredged  channel  has  a  width  of  200  feet  and  a  depth  of  14  feet, 
at  extreme  low  water,  from  the  bay  out  to  a  point  700  feet  inside  the  end 
of  the  west  pier,  beyond  which  is  a  shoal,  with  12  to  14  feet  depth,  on 
which  no  dredging  has  ever  been  done. 

OPERATIONS. 

Office  work  only,  the  work  being  in  condition  fit  to  meet  the  winter? 
and  the  season  too  far  advanced  at  the  time  money  became  available 
for  renewal  and  rebuilding  of  superstructure. 

Benewal  and  repairs  of  superstructure  will  be  begun  as  soon  as  the 
stage  of  water  permits.  On  June  30  the  water  was  2  J  feet  above  the 
level  at  which  work  must  begin. 

REMARKS. 

The  works  are  in  fair  condition,  needing  minor  repairs.  The  portion 
whose  age  calls  for  complete  renewal  is  in  fair  condition  for  its  age,  and 
with  as  much  renewal  and  repair  as  the  amount  available  permits  will 
probably  last  another  winter. 

The  portion  of  the  west  breakwater  not  already  buried  by  the  beacii 
formed  against  it  will  be  protected  by  a  brush  and  stone  dike,  of  the 
construction  which  has  proved  successful  at  the  shore  end  of  the  east 
breakwater  at  this  port. 

The  shipments  at  this  harbor  during  the  past  season  have  been  is 
vessels  of  light  draught  plying  to  Canadian  harbors.  To  enable  sbip- 
pers  to  utilize  the  capacity  of  the  Welland  Canal,  as  per  present  project, 
would  call  for  a  considerable  amount  of  dredging. 

The  commerce  of  this  port,  which  has  for  some  time  been  decliniD^  nn- 
der  the  influence  of  railroad  competition  for  all  traffic  but  that  of  the  lake 
shores,  has  now  a  little  prospect  of  revival  from  local  railroads  beoon 
ing  part  of  the  Lehigh  Valley  system. 

RECOMMENDATION. 

At  this  harbor  I  have  the  honor  to  recommend  the  maintenance  of 
the  existing  works  and  channel. 

B8TIMATB8. 

For  repairs.—, :...  t20,«» 

Contingencies,  20  per  cent 4.0(W 

Name  of  harbor.  Little  Sodns,  New  York.  Collection  district,  Oswego,  N.  Y.  Near- 
est light-house,  Fair  Haven,  N.  Y.,  a  fixed  white  light  of  the  fourth  order,  nesr  tbe 
head  of  the  west  pier.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement. 

July  1, 189C,  amount  available *^^^^S 

Amount  appropriated  by  act  approved  August  5,  1886 12, 500.  i« 

i4,9ia*^ 


Jnly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  oatstanding  July  ],  1886 1722.70 

Jnly  1, 1887,  ontstanding  liabilities 2.50        ^^  ^ 

July  1, 1887,  amount  available 14,  t?^'^ 
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iAmoant  (enti mated)  required  for  coiapletion  of  ezistiug  project $92, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  '30, 1869    24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Amount  of  commerce  wnd  navigation  when  the  work  of  improvement  began  undet  the  present 

project  in  1881. 


Namber. 

Toanage. 

ArrlTa1ii.....^T-. 

161 

247 

17, 913 

30,068 

Imports $174,000.00 

Exports 32,400.00 

Bevenaes  collected,  1881 34,223.82 

Arrivals  and  departures  of  vessels  during  the  fiscal  year  ending  June  30,  1887. 


Description. 

Axrivala. 

BUMkinoni                   -...--.-. 

No, 

17 

123 

Ton*. 
8,118 
22,151 

No. 

23 
152 

Tont. 
3,478 
20,831 

SAilinff  veiwolB         - 

Total 

140 

25,209 

175 

30,300 

Revenue  from  customs  daring  the  fiscal  year  ending  Jnne  30, 1887 $3, 068. 18 

Value  of  imports  same  year 21,912.20 

Value  of  exports  same  year 294,528.  00 

Greatest  draught  of  vessels,  12  feet. 


N  N  5. 

IMPROVEMENT  OP  OSWEGO  HARBOR,  NEW  YORK. 

OBJiiCT. 

To  provide  a  basin  sufficient  for  the  needs  of  commerce  at  the  mouth 
of  Oswego  Eiver,  Kew  York,  and  to  secure  and  maintain  a  navigable 
channel  into  said  basin  and  river. 

PBOJBOT. 

1827. — To  inclose  by  breakwaters  a  western  basin  11  acres  outside  bulk- 
head line^  and  an  eastern  basin  9  acres  outside  bulkhead  line,  and  to 
protect  the  entrance  channel  by  piers  (Completed  1829);  pier  extended 
1869. 

1870. —To  inclose  by  a  breakwater,  of  crib-work  filled  with  stone,  a 
western  basin  of  100  acres  outside  9-foot  curve  and  existing  western 
breakwater.    ^Completed  1882.) 

1882.  To  build  an  eastern  breakwater  on  alignment  of  western,  shel- 
tering an  eastern,  basin. 
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1883.— To  build  spars  projecting  from  lake  face  of  western  breakwater, 
for  the  purpose  of  breaking  the  accumulated  and*  reflex  waves,  occa- 
sioned by  that  breakwater,  which  have  rendered  the  entrance  excep- 
tionally difficult  and  dangerous  during  storms. 

PRESENT  WORKS. 

(1)  Inner  west  breakwater^  1,429  feet,  being  a  shore-arm,  250  feet, 
masonry;  lake-arm,  110  feet;  masonry,  977  feet;  crib- work  30  feet 
wide,  built  1828-^29;  repaired  and  rebuilt,  1844-^54-'60-'67-^74 ;  now 
ruinous  from  lire  and  decay.  Lighthouse  pier-head  of  irregular  form, 
extending  92  feet  on  line  of  breakwater,  lakeward  132  feet*  built  1835; 
extension  432  feet  of  crib-work,  30  feet  wide,  built  1869. 

The  light-house  pier-head  and  outer  8^  feet  of  lake-arm  were  trans- 
ferred to  Light-House  Department  in  1886. 

(2)  Iwner  east  breahwatery  750  feet,  crib- work  30  feet  wide,  built  1828- 
'29,  repaired  1844 ;  transferred  to  Gerrit  Smith,  esq.,  in  1852. 

The  above  work,  excepting  the  extension  of  light-house  pier-head, 
are  not  essential  to  the  protection  of  the  present  harbor. 

(3)  Outer  west  breakwater^  6,032  feet ;  crib-work  35  feet  wide,  being 
shore-arm,  916  feet,  built  1871-^72 ;  superstructure  rebuilt  in  parapet 
form  on  outer  76  feet  in  1885 ;  lake-arm,  2,910  feet,  built  1872-'77;  para- 
pet superstructure,  1885,  J.,460  feet,  built  1877-'80,  beiuring  original 
superstructure  8  feet  high ;  500  feet,  built  1881-82,  with  parapet  super- 
structure built  1885;  return  246  feet,  built  1882,  with  parapet  super- 
structure built  1885,  on  outer  70  feet. 

The  foundation  of  the  inner  640  feet  of  the  shore-arm  is  the  natural 
rock  bottom ;  that  of  the  remaining  276  feet,  and  of  the  first  3,466  feet 
of  the  lake-arm,  is  the  natural  sand  and  gravel  bottom ;  that  of  the  re- 
maining sand  and  gravel  bottom' ;  that  of  the  remaining  1,650  feet  is 
riprap  deposited  in  a  trench  from  3  to  10  feet  deep,  dredged  in  sand. 

In  the  lake-arm  is  a  breach,  140  feet,  made  by  storm  in  December, 
1884.  The  broken  ends  of  the  parapet  superstructure  have  been  solidly 
bulkheaded.  Their  faces  are  at  465  and  605  feet  from  the  angle.  The 
cribs  are  destroyed  to  a  depth  of  about  7  feet  below  extreme  low  water. 

(4)  Detached  spur^  100  feet  long,  40  feet  wide,  250  feet  from  entrance, 
10  feet  from  lake  face  of  breakwater,  on  trenched  riprap  foundation, 
built  in  1885. 

(5)  East  breakwater^  248  feet;  crib- work,  35  feet  wide,  being  lake- 
arm.  213  feet,  channel  return  35  feet,  with  parapet  superstructure,  built 
1882.    Foundation,  riprap  in  trench,  dredged  to  bed-rock. 

CHANNEL. 

A  channel  18  feet  deep  at  entrance,  shoaling  to  15  feet  in  a  little  less 
than  2,000  yards,  was  dredged  in  1884. 

OPERATIONS. 

As  soon  as  funds  were  available  work  was  begun  on  the  strengthen- 
ing of  the  lake  face  of  parapet  west  breakwater  by  5-foot  screw-bolts 
(begun  1884),  and  also  in  neighborhood  of  breach  and  of  spur-crib  by 
steel  bands  lapping  upon  top  course  and  extending  to  low- water  level ; 
also,  of  banquette  harbor  wall,  where  shaken  by  waves,  by  ties  of  iron. 
(Not  yet  completed.) 

The  shore-arm  of  same  work,  in  jieed  of  complete  renewal  of  super- 
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stmctare,  was  repaired  to  meet  the  winter's  storms,  refilled  with  stone 
(40  cords),  and  250  linear  feet  of  deck  replaced,  mainly  with  old  plank 
on  hand.    Expense,  $673.69. 

Minor  sepairs  were  also  made  on  lake  arm,  principally  of  deck  of  ban- 
quette and  of  low  superstracture. 

Examination  of  the  east  breakwater  showed  deck  and  joists,  for  90 
feet  at  its  eastern  end,  to  be  insecare,  also  a  spreading  open  of  the  crib- 
work  at  southwest  comer  of  work,  extending  to  17  feet  below  extreme 
low  water.  Much  stone  had  also  been  lost  from  the  pockets  along  the 
lake  face  of  this  work.  A  tight  interior  crib  was  sunk  in  the  southwest 
pocket,  and  the  17  courses  of  timber,  which  had  parted  at  the  comer, 
were  secured  by  steel  plates  wrapping  the  comer.  The  work  was  re- 
filled and  put  in  thorough  repair.    Expense,  $1,773.46. 

The  wharves  and  mooring  berth  at  shore  end  of  old  west  breakwater, 
which  were  unsafe  for  the  waiter's  use,  were  repaired.  A  small  crib, 
washed  ashore  from  the  great  breach  of  1884,  was  towed  to  the  western 
end  of  shore-line  of  United  States  reservation,  outer  west  breakwater, 
grounded  and  filled  with  stone,  as  a  protection  to  the  beach,  which  had 
wasted  rapidly  during  the  past  year.  The  derrick-scow  was  thoroughly 
repaired.    Expense,  $1,272.59. 

A  portion  of  parapet  from  breach  of  1884,  moored  in  the  basin  and 
a  menace  to  shipping  in  case  of  storm,  was  broken  up  and  its  material ' 
used  in  repairs. 

The  above  work  was  seriously  interrupted  by  the  autumn  storms,  and 
just  as  it  neared  completion  a  storm  of  exceptional  violence,  on  Novem- 
ber 19,  did  more  damage  than  all  those  of  the  previous  year.  Two  thou- 
sand square  feet  of  deck  with  joist  and  cross-ties  were  crushed  by  weight 
of  wave  (no  scar  from  below  by  any  floating  object  appearing),  900  feet 
of  harbor  wall  torn  down  2  to  5  feet,  35  feet  breach  of  banquette  to  7 
feet  below  water-level.  '  In  addition  to  the  above  the  light-house  pier 
was  damaged  by  collisions  of  steamer  BalUc  and  schooner  Belle  Wilson^ 
and  the  northwest  comer  of  east  breakwater  seriously  by  collision  of 
schooner  Hoboken.  The  spur-crib  was  undermined  by  the  scour  and  set- 
tled along  the  western  face* 

The  breach  in  the  banquette  was  filled  to  water-level  by  a  crib  32  feet 
by  10  feet  by  7  feet,  the  walls  and  deck  repaired,  and  the  riprap  along 
west  face  of  spur-crib  renewed ;  exi>ense,  $2,883.13. 

The  late  operations  were  difficult  because  of  the  formation  of  ice  on 
the  timbers  immediately  after  the  storm.  A  steam  jet  from  the  boiler  of 
the  derrick-scow  was  used  to  clear  the  way  for  the  working  party. 

Operations  closed  on  December  16.  All  were  by  hired  labor  with  ma- 
terial purchased  or  on  hand.  Bids  have  been  received,  and  lowest  bid 
accepted  subject  to  approval,  for  the  renewal  and  rebuilding  of  840  feet 
of  superstructure  on  shore  arm  of  west  breakwater,  and  operations  will 
be  begun  as  soon  as  the  stage  of  water  permits. 

beMabks. 

With  the  renewal  of  the  superstructure  on  shore-arm  of  outer  west 
breakwater  and  minor  repairs  at  various  points,  for  which  the  amount 
now  available  ^^  for  repairs  ^  will  suffice,  the  works  as  standing  for  two 
fiscal  years  past  wiU  be  in  good  condition. 

The  repair  of  the  breach  of  December,  1884,  which  would  involve  re- 
moval of  wrecked  crib-work  to  lake  bottom,  replacing  by  heavier  cribs, 
and  rebuilding  a  considerable  section  of  parapet  on  each  side  of  the 
breach,  has  b^n  estimated  by  my  predecessors  at  $80,000.    From  this 
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repair  would  result  the  complete  protection  of  2,000  feet  of  harbor  front 
which  was  covered  from  1874  to  1884,  and  which  is  now  sufficiently  ex- 
posed to  injure  its  value  for  wharf  building,  On  this  reach  of  harbor 
front  there  were  built,  during  the  ten  years  in  which  it  wa&  fully  pro- 
tected from  the  westerly  storms,  three  wharves,  of  which  one  is  now 
occupied,  one  lately  vacated,  and  one  grass-grown. 

The  spur-crib,  placed  1885,  has  proved  a  manifest  improvement  of  the 
entrance  to  the  harbor  by  its  effect  in  breaking  the  accumulated  wave 
sweeping  the  length  of  the  lake  front  of  the  west  breakwater.  The  com- 
pletion of  the  project  of  1883,  by  placing  at  least  one  more  on  that  face, 
would  materially  aid  this  improvement,  and  also  lessen  the  shock  upon 
the  one  now  placed,  and  the  same  upon  its  foundation,  to  which  the 
latter  has  proved  barely  equal. 

The  amount  available  *Mbr  continuing  the  improvement"  has,  with 
the  approval  of  the  Chief  of  Engineers,  been  reserved  to  be  applied  to 
this  work  when  a  sufficient  amount  shall  be  available.  The  estimated 
cost  of  one  spur-crib  is  $30,000. 

A  petition  has  been  presented  for  the  removal  of  the  small  seotioa  of 
east  breakwater  now  completed,  as  offering  greater  hinderance  to  com- 
merce by  the  increased  difficulty  of  the  entrance  than  aid  by  the  addi- 
tional harbor  shelter  afforded.  My  report  upon  this  petition,  presented 
in  accordance  with  instructions  from  Chief  of  Engineers,  is  hereto  ap- 
pended.   Estimated  cost  of  removal,  $15,000. 

The  present  and  prospective  commerce  of  Oswego  is  discussed  in  that 
report;  the  returns  of  the  two  months  of  navigation  since  its  rendition 
do  not  affect  its  statements. 

When  the  present  work  was  projected,  and  until  1874,  the  competing 
lines  of  transportation  were : 

(1)  For  the  upper  lakes.  The  Erie  Canal  as  against  the  water-route 
by  Lake  Ontario  and  the  Welland  Canal,  and  the  railroad  lines  west- 
ward, as  against  all  water-routes. 

(2)  For  Lake  Ontario  ports.    None. 

At  the  present  time  the  freights  first  referred  to  are  almost  or  quite 
diverted  from  Oswego  by  the  competition  among  themselves  of  the  other 
competitors. 

For  the  carrying  trade  of  the  Ontario  Basin  there  is  now  the  compe- 
tition of  the  railroad  systems  (embracing  Canadian  roads)  which  pass 
around  the  lake  by  bridge  at  Niagara,  and  by  ferry  at  Morristown, 
Brockville,  thus  opening  a  winter  route  for  a  traffic  (formerly)  confined  to 
the  navigation  season  on  the  lake.  For  two  years  past  this  competition 
has  been  felt  to  the  detriment  of  the  commerce  of  Oswego,  in  each  of 
its  three  principal  lines,  coal,  lumber,  and  barley ;  in  the  first  two  ship- 
ments have  diminished ;  the  last  holds  nearly  up  to  the  average  of  the 
last  nine  years. 

The  general  effect  of  the  commercial  rivalry  as  above  has  obliterated 
that  of  the  harbor  improvement. 

BECOMMENDATION. 

At  this  harbor  I  have  the  honor  to  recommend — 

(1)  The  maintenance  of  the  existing  west  breakwaters  as  now  stand- 
ing. 

(2)  The  removal  of  the  east  breakwater. 

(3)  The  building  of  one  spur-crib  150  feet  in  length  as  per  project  of 
Major  McFarland,  1883. 
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XSTIMATES. 

Kor  repairs $45,000 

Vorspar 30,000 

For  removal  of  east  breakwater 15,000 

ContiDgencies,  20  per  cent 18,000 

108,000 

Name  of  harbor,  Oswego,  N.  Y. ;  colleotion  distriot,  Oswego,  N.  Y. 

Nearest  light-house,  Oswego,  N.  Y.  A  fixed  white  lisht  of  the  third  order  at  the 
eastern  end  of  the  old  west  breiULwater,  a  fixed  red  light  of  the  fourth  order  on  east- 
em  end  of  outer  west  breakwater,  a  fog-bell  attached. 

Money  statement. 

July  1,  1886,  amount  available $114.67 

Amount  appropriated  by  act  approved  Augost  5,  1886 71 ,  250. 00 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1886 $8,130.14 

July  1,1887,  outstanding  liabilities 496.75 


71,364.67 


8,626.89 


July  1,  1887,  amount  avaihiblej^J^^^P^^  t^mw!  ^2,737^ 

'Amount  (estimate)  required  for  completion  of  existing  project  and 

repairs 79,612.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1889  1 08, 000. 0(j 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


AmouM  of  commerce  and  navigation  when  theworJc  of  improvement  began  under  the  present 

project  in  1970. 


Arrirals.... 
Departures. 


If  amber. 


4,703 
5,534 


Tonnai^e. 


845,484 
848,002 


Imports 16,868,163.00 

Exports 1,388,862.00 

Revenue  collected,  1870 1,112,352.82 

Arrivals  and  departures  of  vessels  during  the  fiscal  year  ending  June  30,  1887. 


BetoriptioiL 

Arrivala. 

Departures. 

Steamera '.— - 

Ko. 

408 
1,358 

Torn. 
76,227 
270,922 

No. 

404 
1,425 

Tont. 
66,229 
266,982 

8Ail1nff  vi>ffn^1fi 

Total 

1,766 

847,140 

1,829 

833,211 

Revenue  from  customs  for  fiscal  year  ending  June  30, 1887 $596, 058. 55 

Value  of  imports  same  year •  4,579,835.00 

Value  of  exports  same  year 1,823,877.00 

Greatest  draught  of  vessels,  12  feet  6  Inches. 

8872  BNO  87 ^150 
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removal  of  the  breakwater  east  of  the  entrance  to  the 
harbor  of  oswego,  new  york. 

United  States  Engineer  Ofpiob, 

Oswego^  N,  Y.j  December  15,  1886. 

General  :  la  compliance  with  letter  from  yoar  office,  dated  Novem- 
ber 23, 1886,  inclosing  petition  of  citizens  of  Oswego  for  the  remoTal 
of  the  breakwater  east  of  the  entrance  of  tiiis  harbor,  I  have  the  honor 
to  report  as  follows : 

The  difUcnlties  and  dangers  of  the  entrance  of  the  present  harbor  oi 
Oswego  are  graphically  set  forth  by  my  predecessor.  Major  (now  Lieu- 
tenant-Colonel) McFarland,  Corps  of  Engineers,  in  a  letter  on  the  sub- 
ject of  lighting,  dated  February  18,  1882,  as  follows : 

The  di£Scnlty  oconrs  daring  the  season  of  most  active  operations  in  the  fall,  when 
heavy  gales  from  the  westward,  accompanied  with  storms  of  rain  and  snow,  prevail, 
which,  with  the  reaction  from  the  long  breakwater,  renders  it  exceedingly  difficult 
for  vessels  to  make  the  entrance  to  the  harbor,  and  to  miss  it  means  destruction  of 
vessel  and  cargo  and  almost  certain  loss  of  life. 

Thedifficoltyresoltingfromthe  reactionfrom  the  west  breakwater,  nearly  a  mile  lon^, 
is  one  that  exists  at  no  other  harbor  on  the  lakes,  for  everywhere  else  the  entrance  u 
formed  by  piers  that  extend  into  the  lake  several  hundred  yards,  and  vessels  entering 
have  only  the  natural  action  of  the  seas  to  contend  with,  while  at  Oswego  the  seas 
coming  m>m  the  westward  and  striking  the  breakwater  at  a  low  angle  are  partly  re- 
flected and  partly  roll  along  it,  accumulating  as  they  go,  so  that  vessels  on  reacJiiog 
the  entrance  have  not  only  the  ordinary  wave  to  encounter  but,  what  is  far  mot^ 
dangerous,  the  accumulated  wave,  which  I  have  myself  seen  repeatedly  pass  in  solid 
volume  over  the  tops  of  the  snubbing-posts  on  the  east  breakwater,  15  feet  above  the 
water-level.    •    •    • 

It  is  the  common  testimony  of  the  vessel  masters  sailing  to  this  port  that  dariug 
these  heavy  gales  the  breakwater  can  not  be  seen  at  all  oven  during  daylight,  as  it  18 
completely  covered  by  broken  water,  and  the  reaction  from  the  breakwater  exteDos 
this  broken  water  from  a  quarter  to  a  half  a  mile  into  the  lake;  a  vessel  entering  this 
broken  water  begins  to  tumble  about,  steers  badly,  and  becomes  to  some  extent  qd- 
manageable,  the  effects  increasing  as  shenears  the  entrance,  and  yet  she  must  ^*^^ 
to  stand  close  to  the  windward  SLde  of  the  channel  or  run  the  risk  of  being  destroyed 
against  the  opposite  breakwater. 

The  harbor  has  always  been  a  troublesome  one  to  enter  in  very  bad  weather,  as  it 
is  on  the  open  coast  near  the  eastern  end  of  the  lake,  and  is  exposed  to  the  full  sweep 
of  the  sea  coming  from  the  other  end,  KO  miles  to  the  westward. 

The  prevailing  winds  and  the  most  serioas  gales  are  from  the  southwest  to  nortb- 
west ;  the  breakwater  rans  about  northeast  b^  east. 

There  have  been  wrecks  here  from  the  earhest  days,  as  vessels  missing  the  entraooe 
would  go  ashore  on  the  rocks  under  Fort  Ontario.  There  are  records  of  six  or  seven 
being  cast  ashore  there  in  one  night.  .  . 

The  number  of  vessels  (wrecks)  has  decreased  since  the  formation  of  anartifiow 
harbor,  but  on  the  other  hand  the  danger  of  total  destruction  of  a  wreck  and  Iobsoi 
life  is  increased ;  for  while  formerly  the  vessel  went  ashore  in  comparatively  shaUo^ 
water,  where  there  was  some  chance  of  assistance  being  given,  now  if  she  misses  tb^ 
entrance  she  is  wrecked  against  the  breakwater  in  deep  water  a  quarter  of  a  mue 
'  from  shore,  where  no  help  can  reach  her  crew.    •    •    • 

Since  the  above  letter  was  written  the  action  of  the  accumulated 
wave  has  been,  to  some  extent,  checked  by  the  construction,  accordinS 
to  the  project  of  Major  McFarland,  of  a  spur  westward  of  the  entrance, 
though  I  have  seen  in  two  gales  of  this  season  the  waves  sweeping  ^' 
broken  over  the  snubbing-posts  of  the  east  breakwater.  The  reflected 
wave,  or  '<  back  sea,"  in  the  phrase  of  the  ship  and  tug  masters,  is  ^^^ 
affected  by  the  spur,  and  can  be  felt  in  the  handling  of  a  ship  for  d 
distance  of  1^  miles  out  in  the  lake,  becoming  important  at  a  distance 
of  one-quarter  to  one-half  mile. 

The  contours  of  the  natural  lake  bottom,  as  shown  in  the  accompany' 
ing  plat,  indicate  an  ample  sea-way  were  the  east  breakwater  reinoveo. 
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The  fanction  of  the  oaat  breakwater,  as  a  part  of  the  harbor  works, 
is — 

•  (1)  To  cover  the  water-front  of  the  eastern  part  of  the  city  and  to 
create  an  eastern  basin  for  shipping,  in  addition  to  the  western  already 
established. 

(2)  To  supplement  the  southward  return  of  the  west  breakwater  in 
the  protection  of  the  western  basin  from  easterly  gales. 

For  fall  understanding  of  this  a  summary  of  projects  is  presented. 

Under  date  of  March  7, 1870^  my  predecessor,  Maj.  N.  Bowen,  Corps 
of  Engineers,  presented  a  report  on  the  commerce  and  commercial  need 
of  Oswego,  and  a  project  in  general  terms  for  an  outer  harbor.  The 
report,  with  an  elaborate  presentation  of  statistics  from  1840  up  to  and 
including  1869,  showed  a  rapid  increase  of  its  commercial  prosperity. 
The  project  was  for  a  basin,  exterior  to  the  contracted  harbor  of  Oswe- 
go, protected  by  a  breakwater^  in  view  of  the  conflicting  interests  of 
the  parts  of  the  town  lying  on  the  two  sides  of  the  Oswego  Biver,  it  was 
recommeuded  that  the  location  of  this  basin  be  placed  in  the  hands  of  a 
Board  of  Engineer  Officers. 

A  Board  conveued  per  Special  Order  No.  27,  Headquarters  Corps  of 
Engineers,  series  1870,  reported  its  opinion — 

I.  That  the  present  harbor  works  of  Oswego  are  msaffioient  for  the  acoommodation 
acd  protection  of  its  commerce. 

II.  That  more  wharf  room  is  absolately  needed,  and  that  this  can  be  obtained  only 
by  the  construction  of  an  outer  harbor. 

III.  That  the  new  work  should  be  located  north  of  the  present  west  pier. 

Then,  after  recommending  the  trace  of  the  present  west  breakwater, 
the  report  continues : 

This  project  will  give  over  100  acres  area  of  anchorage  between  the  breakwater  and 
the  12-foot  curve  at  the  lowest  stage  of  water,  besides  5,000  feet  of  shore  from  which 
wharves  may  be  made  out  into  12  feet  of  water.  This  will  double  the  present  capac- 
ity of  the  harbor  and  suffice  for  at  least  thirty  years.    *    •    * 

The  project  recommended  may  be  extended  towards  Sheldon's  Point,  and  may  be 
applied  to  the  east  side  of  the  nver,  should  such  extension  become  necessary. 

Under  date  of  January  5, 1872,  in  compliance  with  a  resolution  of  the 
House  of  Bepresentatives  of  the  United  States  calling  for  information 
as  to  ^^  What  extension  of  the  public  works  on  the  east  side  of  the 
month  of  the  Oswego  Biver,  in  the  city  of  Oswego,  If.  Y.,  is  desirable 
for  the  accommodation  and  protection  of  the  increasing  commerce  of 
that  port/'  my  predecessor,  Majpr  (now  Lieutenant-Colonel)  Wilson, 
Corps  of  Engineers,  reported : 

While  believing  that  an  eastern  harbor,  in  addition  to  the  western  now  beiuff 
built,  would  be  extremely  desirable  and  advantageous  for  the  acoommodation  and 
protection  of  the  increasing  commerce  of  the  port  of  Oswego,  N.  Y.,  •  *  *  that 
for  the  present  all  efforts  uiould  be  concentrated  to  complete  as  rapidly  as  possible 
the  new  harbor  on  the  west  side,  now  being  formed,  and  that  when  sufficient  shelter 
shall  have  been  obtained  to  form  a  good  harbor  there  steps  should  be  taken  for  the 
formation  of  an  eastern  one,  if  it  is  round  to  be  necessary. 

Colonel  Wilson's  report  also  presented  resolutions  of  the  Oswego 
Board  of  Trade  and  letter  of  D.  G.  Littlejohn,  setting  forth  rail  com- 
munications, existing  and  projected,  tending  to  increase  the  commerce 
of  Oswego  and  the  importance  of  its  eastern  section,  as  follows : 

The  New  York  and  Oswego  Midland  Railroad,  a  direct  and  independent  line  fh>m 
this  city  to  New  York,  will  be  completed  about  the  1st  of  August  next.  The  Bome, 
Watertown  and  Ogdensburgh  Bailroad  connects  us  with  northern  New  England.  The 
Lake  Shore  Kailroad  is  being  constructed,  running  hence  to  Niagara  River,  with 
promised  connections  to  the  eastward  from  this  city.  The  Delaware,  Lackawanna 
and  Western  Railroad  leads  from  this  city  to  New  York,  running  through  tiie  great 
anthracite  coal  regions  of  Pennsylvania;  and  we  are  soon  to  make  connections  with 
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the  Soatheru  Central  Railroad,  givlug  as  a  now  route  to  Philadelphia  via  the  coal 
fields  of  the  Lehigh  Valley  (Res.  B.  T.).  *  *  *  There  are  three  companies,  with 
roads  finished  and  in  process  of  construct i on,  which  are  to  exercise  a  large  inlioenoa 
in  moving  the  produce  of  the  West  to  the  Eastern  States  and  our  Atlantic  cities, 
to  wit :  the  New  York  and  Oswego  Midland  Railroad,  the  Rome,  Watertown  and 
Ogdenshurgh  Railroad,  and  the  Boston  and  Oswego  Railroad,  terminating  of  neces- 
laity  on  the  east  side  of  the  Oswego  River.  These  roads  must  have  access  to  the  waters 
of  Oswego  Harhor,  with  large  accommodations  in  the  wav  of  piers,  docks,  and  wue- 
hoases  for  the  transfer  of  produce  and  property  in  transitu  to  the  east,  and  mer- 
chandise, coal,  iron,  and  other  property  destined  for  use  and  consumption  in  tlw 
Western  States  and  Canada.    •    •    *    (Letter  of  D.  C.  Littlejohn.) 

In  bis  annual  report  for  the  fiscal  year  1880,  my  predecessor,  Major 
(now  Lieatenan^Golonel)  McFarland,  Corps  of  Engineers,  referring  to 
tlie  eastward  opening  of  the  western  basin,  says : 

My  opinion  is  that  the  hest  way  to  protect  this  opening  is  to  reduce  it  to  350  feet 
hy  huilding  from  the  eastern  end  of  the  breakwater,  as  originally  pro]M>8ed,  an  arm 
running  soathwardiy  towards  the  beacon,  and  thence  in  front  of  the  eastern  half  of 
the  city,  leaving  between  the  eastern  end  of  the  west  breakwater  now  built,  and  the 
western  end  of  the  eastern  now  proposed,  an  opening  of  l\50  feet.  *  •  *  The  effect 
of  this  would  be  to  secure  a  good  entrance  in  all  weathers  to  all  parts  of  the  harbor, 
western,  eastern,  and  inner,  and  finally  it  would  give  to  that  half  of  the  city  of  Os- 
wego which  lies  on  the  east  side  of  the  river  the  same  harbor  advantages  that  will 
now  be  enjoyed  by  the  west  side.    •    •    • 

The  following  table  shows  the  commercial  statistics  of  the  i)ort  fix)m 
1870  to  1886,  indasive : 


Years. 


1870. 
1871. 

1872. 
1878. 
1874. 


$1,112,352.82 
798,288.00 


ATorage  three  years . 


1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 


ATorage  12  years. 


Bevenue. 


1.006.172.00 
887,889.00 
765,902.67 


670,47&73 
644, 589. 46 
430,748.59 
416.025.10 
607. 193. 77 
748,562.90 
853. 716. 46 
886,  558. 77 
786.423.31 
697, 818. 86 
629, 5»l.  78 
620, 51^9  34 


Exports. 


$1,388,863 


1,169,414 
260,876 


1,458,380 

1.004.065 

1, 096. 096 

060.862 

832,331 

786, 825 

1. 070. 722 

1,070,184 

1,102.214 

1, 162, 109 

1, 247, 537 

1, 182, 004 


Imports. 


$6,868,162 
6, 804, 977 


7,018,264 
7,481,559 
7. 356. 646 


775, 127 
r23,897 
122,876 
718,660 
093. 736 
142, 697 
458,414 
764,551 
313.713 
451.862 
647,042 
160.608 


ToDnago.}^^ 


846,743      5^164 
801.261  I  5^1^ 


631,983  4.0ii« 
641,488  2.501 
562.381     3.8l« 


446.560  I 
354,6iNS  I 
890,466  I 
413. 315 
357.320  I 
403,685  I 
402,974  I 
451,384  I 
44U.26U  I 
349. 5y3 
434.181 
850, 2U1 


2.539 
2.34.^ 
:£.130 
2,:»7 

2,330 
2,459 

2,366 
2.144 
2.190 

l.£23 


400,303      2,280 


In  the  winter  of  1870-71  a  reduction  was  made  in  the  rates  of  the 
Erie  Canal,  which  affected  forty-one  days  of  canal  trafdc  in  the  fiscal 
year  1871.  The  new  rates  held  until  the  close  of  the  canal  season  of 
1874f  when  a  second  reduction  wa8  made,  which  affected  forty-three 
days  of  canal  traffic  in  the  fiscal  year  1875.  No  important  change 
thereafter  made  until  the  abolition  of  all  rates  from  and  after  January 
1, 1883. 

The  effect  of  the  two  reductions  upon  the  commerce  of  Oswego  is  very 
apparent  in  the  above  columns  of  tonnage  and  number  of  shipping  in 
its  harbor.  The  non-appearance  of  any  like  influence  from  the  abolition 
of  tolls  plainly  indicates  that  canal  transfer  from  the  upper  lakes  was 
already  confined  to  Buffalo.  The  slight  changes  in  the  columns  of  ex- 
ports and  imports  are  explained  by  the  fact  that  the  shipments  firom 
the  upper  lakes  were  mainly  of  timber  and  grain  from  American  ports. 
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The  showing  of  the  last  twelve  years  is,  therefore,  the  local  traffic  of 
tbe  Ontario  Basin  and  the  Upper  St.  Lawrence.  It  has  shown  no  regu- 
lar increase  nor  decrease,  and  little  flactnation,  daring  that  period. 
Recently,  however,  coal,  which  is  the  principal  export,  has  been  carried 
in  cars  loaded  at  the  more  westerly  mines  of  Pennsylvania,  across  the 
bridges  at  Niagara  and  around  the  head  of  the  lake  to  Toronto,  whence 
it  is  distributed,  without  rehandling,  over  a  railroad  system  extending 
as  far  east  as  Ottawa.  Gars  from  the  easterly  mines  passing  northward 
by  the  Utica  and  Black  River  Railroad  are  ferried  across  the  St.  Law- 
rence from  Morristown  to  Brockville  and  theuce  distributed.  The  Dela- 
ware and  Hudson  Canal  Company,  by  its  own  canals  and  rails  as  far  as 
Rouse's  Point,  has  communication  with  Montreal  aod  the  East.  In 
this  article  there  is  so  great  loss,  as  well  as  an  expense  in  rehandling, 
that  the  export  coal  trade  of  Oswego  will  probadly  s5on  be  cut  down  to 
the  supply  of  places  immediately  reached  by  water. 

The  transportation  by  the  Brockville-Morristown  Ferry  and  Utica 
and  Black  River  Railroad  is  also  affecting  the  importations  of  timber  for 
shipment  eastward  and  southward  by  the  New  York  Central  and  Hud- 
son River  Railroad.  The  prospect,  as  indicated  by  all  information  of 
which  I  have  been  able  to  avail  myself,  is  of  decrease  rather  than  of  in- 
crease in  the  commerce  of  Oswego,  unless  the  latter  should  be  deter- 
mined by  an  abolition,  or  important  decrease,  of  tolls  on  the  Welland 
Canal. 

How  far  the  added  wharf  room  has  been  utilized  is  shown  on  the  ac- 
companying plat. 

Of  the  railroad  projects  put  forward  in  1872  none  has  been  exactly 
carried  out.  The  ]S'ew  York  and  Oswego  Midland  Railroad  (now  New 
York,  Ontario  and  Western)  is  a  through  line  to  Few  York,  but  not  in- 
dependent, running  its  trains  for  the  last  50  miles  over  tbe  rails  of  the 
New  York,  West  Shore  and  Buffalo  Railroad.  The  Boston  and  Oswego, 
the  promised  eastern  connections  of  the  Lake  Shore,  has  not  been  built. 
The  Lake  Shore  Railroad  has  been  bought  by  the  Rome,  Watertown 
and  Ogdensburgh.  Tbe  two  termini  coalesce  into  a  way  station,  and 
finally  tbe  consolidated  road  owns  land  which  secures  access  to  the 
western  basin,  but  has  not  laid  its  tracks  for  that  purpose.  The  South- 
ern Central  Railroad  of  New  York  crosses  the  Lake  Shore  Railroad  and 
carries  its  Lehigh  Valley  coal  to  lake  water  at  Fair  Haven. 

The  protection  of  the  front  of  tbe  western  basip^is  nearly  completed 
by  tbe  old  and  new  western  breakwaters.  The  line  fix)m  tbe  shoulder 
of  tbe  old  breakwater  to  tbe  harbor  end  of  tbe  return  of  the  new  has 
a  bearing  (true)  of  north  17^  east,  that  from  the  same  point  to  the  outei 
end  of  tbe  light-house  pier  has  tbe  bearing  north  27  degrees  45  minutes 
east.  The  eastern  breakwater,  in  its  present  extension,  covers  about 
one-half  tbe  included  sector,  and  also  undoubtedly  breaks  the  force  of 
waves  which  would,  without  it,  strike  the  east  face  of  the  return  and 
spread  it  at  tbe  harbor  entrance.  Storms  from  the  eastward  of  north 
are,  however,  comparatively  rare,  and  winds  coming  from  the  quarter 
thus  left  open  have  a  sweep  of  only  about  30  miles  upon  the  lake. 
From  the  facts  above  presented  I  draw  tbe  following  conclusions : 
As  the  present  shipping  in  tonnage  and  numbers  is  less  .than  one- half 
that  for  which  tbe  western  basin  was  planned,  and  as  the  railroad  pro- 
jects expected  to  give  especial  importance  to  the  eastern  water-front 
have  not  been  carried  out,  I  find  no  occasion  for  an  eastern  basin. 

While  the  eastern  breakwater,  in  its  present  extension,  offers  a  slight 
protection  from  infrequent  easterly  storms,  it  presents  a  serious  and 
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(langeroQs  obstacle  to  entering  the  harbor  daring  the  more  frequent 
and  more  perilous  westerly  gales. 
I  have,  therefore,  the  honor  to  recommend  its  removal. 
The  petition  of  Thomas  S.  Mott  and  others  is  herewith  returned. 
I  have  the  honor  to  be,  very  respectfally.  yonr  obedient  servant, 

Carl  F.  Palfret, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  XI.  S.  A. 


report  of  the  board  of  engineers. 

The  Board  of  Engineers, 
ITew  York,  FOruary  15, 1887. 

General  :  The  Board  of  Engineers,  to  which  was  referred  the  peti- 
tion of  Thomas  b.  Mott  and  others  for  the  removal  of  the  east  break- 
water in  Oswego  Harbor,  together  with  the  report  of  Oapt  C.  F.  Palfir^y, 
Corps  of  Engineers,  npon  the  same  subject,  have  the  honor  to  submit 
the  following  report : 

The  piece  of  breakwater  the  removal  of  which  is  asked  is  located 
351  feet  north  of  east  from  the  eastern  end  of  the  west  breakwater.  It 
is  213  feet  in  length,  and  at  its  western  end  has  a  north  and  sontb 
return  35  feet  long.  The  width  of  the  breakwater  is  35  feet,  and  it  Is 
located  in  from  23  to  30  feet  depth  of  water,  averaging  say  24  feet.  The 
top  of  the  breakwater  for  one-third  of  its  width  on  the  lake  fh>nt  rises 
13  feet  above  the  surface  of  the  water,  while  on  the  harbor  side  the 
height  of  the  breakwater  is  but  from  3  to  6  feet  above  the  same  surftuM. 
The  cubical  contents  of  this  piece  of  breakwater  above  the  bottom  of 
the  lake  is  about  10,000  cubic  yards,  and  it  forms  the  western  end  of 
the  "  eastern  breap  water,"  so  called,  which  has  been  projected  for  a 
total  length  of  2,700  feet,  as  the  outer  line  of  a  harbor  to  be  built  along 
the  eastern  front  of  the  city. 

The  size  of  the  west  harbor,  the  small  extent  to  which  its  shore-line 
is  now  occupied  by  wharves,  and  the  relative  magnitude  of  the  trade  of 
the  i>ort  of  Oswego  for  the  past  twelve  years,  compared  with  its  trade 
from  1870  to  1874  inclusive  (as  is  more  particularly  set  forth  in  Captain 
Palfrey^s  report  of  December  15, 1886),  would  seem  to  make  it  inadvis- 
able to  complete  at  present  the  east  breakwater  and  east  harbor. 

The  difficulties  and  dangers  which  arise  for  the  commerce  of  the  har- 
bor of  Oswego  during  westerly  gales  from  the  accumulated  waves  along 
the  face  of  the  west  breakwater  and  the  position  of  so  much  of  the 
east  breakwater  as  has  already  been  constructed,  are  fully  set  forth 
in  Captain  Palfrey^s  letter,  in  which  he  quotes  largely  from  reports  of 
his  predecessors  in  charge  of  these  works  in  substantiation  of  this  state- 
ment. 

There  can  be  no  question  as  to  the  necessity  of  some  remedy  for  these 
evils,  and  the  shipping  interests  of  the  locality  favor  the  removal  of  so 
much  of  the  east  breakwater  as  has  already  been  built. 

Considering  the  several  methods  that  have  been  suggested  for  furnish- 
ing the  relief  required,  namely,  (a)  by  the  introduction  of  spur  break- 
waters normal  to  the  exterior  face  of  the  west  breakwater;  (&)  by  filling 
with  a  breakwater  construction  the  gap  now  existing  between  the  west 
and  east  breakwaters;  and  (c)  by  the  removal  of  the  east  breakwater, 
the  Board  of  Engineers,  after  careful  consideration  of  the  subject,  rec- 
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ommend  tbe  remov^al  of  tbe  east  breakwater.     It  is  estimated  that 
the  cost  of  this  removal,  at  $1.50  per  cabic  yard,  will  amoant  to  $15,000. 
The  papers  in  the  case  ^re  herewith  returned. 
Bespectfally  submitted. 

Thos.  Lincoln  Casey, 

Colonel^  Corps  of  Engineers. 
Henry  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt  Brig.  Gen.^  U.  8.  A. 
T>.  C.  Houston, 
Lieut.  Col.  of  Engineers^  Bvt.  Col. 
Tbe  Chief  of  Engineers,  U.  S.  A. 


N  N  6. 

improvement  OP  SACKETTS  harbor,  new  YORK. 
iOBJEOT. 

To  deepen  the  harbor  within  Shiphonse  Point,  over  an  area  of  about 
15  acres,  to  12  feet  at  extreme  low  water. 

This  project  was  adopted  in  1881.  Previous  to  1881,  $6,000  was  ex- 
pended in  1826~'28,  in  deepening  the  same  area. 

present  project. 

To  limit  the  excavation  to  an  arefk  of  about  6  acres,  and  to  define  the 
entrance  and  provide  a  mooring-place  by  a  crib  18  feet  square,  placed 
upon  the  end  of  the  shoal  extending  into  the  harbor  from  Ship-house 
Point 

Also,  to  check  shore-drift  by  extending  jetties  across  the  end  of  Ship- 
honse Point,  from  the  crib  above  described  to  the  bay  outside  tbe  poiat. 

PRESENT  WORKS. 

An  area  of  6  acres  has  been  deepened  as  above  described  to  12-foot 
depth,  and  the  18-foot  crib  has  been  built  and  placed. 
The  channel  has  12  feet  at  extreme  low  water. 
Operations,  none. 

REMARKS. 

The  depth  of  water  in  this  harbor  is  ample  for  the  present  needs  of 
its  commerce,  the  usual  draught  being  from  7  to  9  feet. 

In  order  that  the  crib  be  a  valuable  inooring-x)lace,  it  needs  suitable 
cleats  or  rings.    It  is  proposed  to  place  these  during  this  season. 

The  commerce  of  this  port  shows  a  slight  revival  during  the  past  few 
years.  About  1,000,000  pounds  of  fresh  fish  were  shipped  hence  by 
rail  during  the  past  year.  A  planing  tsAW  has  lately  been  established, 
whose  shipments  will  probably  utilize  the  full  depth  of  water  provided. 

Money  statement. 

Jaly  1, 1836,  amount  available $72.11 

July  1, 1887,  amonnt  available 72.11 

fAmonnt  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  :)0, 1889      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867. 
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COMlfERCIAL  STATISTICS. 

Name  of  harbor,  Sackett's  Harbor,  N.  T.  Collection  district.  Cape  Vincent,  N.  T. 
Nearest  light-hoiise,  Sackett's  Harbor,  N.  Y.  A  fixed  white  light  or  the  fifth  order  on 
Horse  Island^  1^  miles  west  of  town.    Nearest  work  of  defense,  Fort  Ontario,  N.  T. 

Amount  Qfoommeree  and  navigation  when  the  work  of  improvement  begun  under  tkepreaent 

project  in  1883. 


BMoription. 

Kumber. 

ToBBieA. 

AiriTftU 

178 
177 

6.tMB 

Departores.. 

l^ 

Imports 121,506.00 

Exports 9,300.00 

Revenue  collected,  1883 a 3,430,56 

ArrivaU  and  departuree  of  ve$8els  during  the  fiscal  year  ending  June  30,  1887. 


t< 


DMcriptlon. 

▲rrlTala. 

I>epartaTefl. 

Steamers 

76 
70 

1,777 
8,164 

No. 
76 
62 

Timi. 
1.787 

SAlllnS  TfifMlf .,.,.. .. 

S,049 

Total 

146 

4.941 

138 

4,836 

Revenue  from  customs  for  fiscal  year  ending  June  30, 1887  . 

Value  of  imports,  same  year 

Value  of  exports,  same  year  , 

Greatest  draught  of  vessels,  9  feet. 


♦2,100.28 

40,199.06 

None. 
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APPENDIX  O  O. 


IMPROVEMENT  OF  OGDENSBUEGH  HAEBOB,  ON  THE  RIVEB  ST.  LAW- 
BENCE;  OP  HABBOBS  ON  LAKE  CHAMPLAIN,  AND  OP  GBAB8  AND  TI- 
CONDEEOGA  BIVEBS,  NEW  TOEK,  AND  OP  OTTEB  OBEEK,  VEBMONT.. 


REPORT  OF  MAJOR  MILTON  B.  ADAMS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887.  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Ogdensbargh  Harbor,  New  York. 

2.  Grass  Ri\rer  (at  Massena),  New  York. 

3.  Breakwater  at  Boose's  Point,  Lake 

Champlain,  New  York. 

4.  S  wanton  Harbor,  Vermont, 

5.  Breakwater  at  Gordon's  Landing,  Lake 

Champlain,  Vermont. 


6.  Plattsbnrgh  Harbor,  New  York, 
t.  Bnrlington  Harbor,  Vermont. 

8.  Otter  Creek,  Vermont. 

9.  Ticonderoga  Biver,  New  York. 

10.  Narrows  at  Lake  Champlain,  New 
York  and  Vermont. 


EXAMINATIONS. 

11.  Channel  between  North  and  South  1 12.  Waddington  Harbor,  New  York. 
Hero    Islands,    Lake    Champlain,  I 
known  as  "  The  Gut."  I 


United  States  Engineer  Office, 

Burlington^  Vt^  July  2%  1887. 
General  :  I  have  the  honor  to  traoBmit  herewith  annual  report  for 
river  and  harbor  works  in  my  charge  daring  the  fiscal  year  ending  June 
30, 1887. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams. 


The  Chief  op  Engineers,  XI.  S.  A. 


Major  of  Engineers. 


OOi. 

IMPROVEMENT  OF  OGDENSBURGH  HARBOR,  NEW  YORK. 

A  project  was  formed  for  the  improvement  of  this  harbor  by  a  Board 
of  Engineer  Officers  in  1868,  which  provided  for  dredging  the  channel 
of  the  Oswegatchie  Biver  below  the  bridge,  deepening  the  channels 
along  the  city  front  on  the  St.  Lawrence  Biver  and  across  the  bar 
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northeast  of  tbe  liglit-liouse,  and  tho  construction  of  a  pile-pier  to 
prevent  the  water  of  the  Oswegatchie  spreading  over  the  bar  or  shoal 
between  these  channels.  The  pile-work  was  only  recommended  ia  the 
event  of  the  water  of  the  Oswegatchie  not  following  the  lines  of  the 
deepened  channels  after  the  dredging  had  been  completed. 

The  dredging,  as  provided  for  in  the  project,  was  completed  in  1876, 
and  the  piling  was  found  unnecessary ;  consequently,  operations  were 
confined  to  dredging  the  channels,  which  were  left  in  good  condition. 

For  a  few  years  following  the  completion  of  the  project  of  1868  there 
was*a  suspension  of  operations.  The  harbor  was  ordered  re-surveyed  in 
1879,  which,  being  done  in  1880,  showed  considerable  shoaling  of-  the 
channels  during  these  four  years  of  inactivity;  and,  furthermore,  that 
the  obstructions  in  the  channels  were  mainly  due  to  saw-dust  and  other 
wasteproductsof  saw- mills  which  had  been  thrown  into  the  Oswegatchie 
Eiver  in  violation  of  local  regulations  forbidding  it  The  amount  of 
damage^  or  shoaling,  as  shown  by  the  survey  of  1880,  was  40,000  cubic 
yards,  which  it  was  estimated  would  cost  $13,000  to  remove,  so  as  to 
place  the  channels  in  good  condition  again.  More  or  less  of  this  same 
kind  oft  injury  to  the  channels  still  continues,  in  defiance  of  law  and 
the  efforts  at  its  enforcement  that  have  been  made. 

The  original  project  was  estimated  to  cost  $175,000,  and  there  had 
been  expended  up  to  1880,  exclusive  of  $3,000  for  a  survey  in  1852, 
$107,000,  leaving  $68,000  still  due  the  general  improvement,  owing  to 
the  piling  of  the  project  not  being  required. 

In  1882  it  was  recommended  to  place  the  harbor  in  condition  ,i/o  ad- 
mit the  largest  vessels  that  will  be  able  to  pass  the  enlarged  Welland 
canal  at  an  estimated  cost  of  $76,000  as  follows: 

Outer  bar,  1,500  feet  by  400  feet  by  3. 1  feet,  about  80,000  yards,  at  30  cents  per 

yard $24,000 

Near  Rome,  Watertown  and  Ogdensburgh  Railroad  wharves,  1,150  feet  by  300 

feet  by  3  feet,  40,000  yards,  at  40  cents  per  yard 16,000 

Oswegatchie  month,  1,000  feet  by  300  by  1.8  feet,  20,000  yards,  at  20  cents  per 

yard - 4,000 

Channel  along  city  front,  7,200  feet  by  150  feet  by  4  feet,  160,000  yards,  at  20 

cents  per  yard 32,000 

Total 76,000 

This  estinptate  was  intended  to  provide  for  a  depth  of  15  feet  in  the 
channels  and  16  feet  over  the  outer  bar. 

0]>erations  have  been  carried  on  in  accordance  with  the  above  scheme 
of  improvement  since  1882,  and  under  contract  dated  December  13, 
1883;  August  26, 1884;  September  12, 1885,  and  November  19, 1886. 
There  were  35,345  cubic  yards  removed  under  the  firgrt  contract  from 
the  vicinity  of  the  Central  Vermont  Eailroad  wharves  and  from  tiie 
channel  near  by,  connecting  with  the  St.  Lawrence  River ;  48,104  yards 
were  removed  under  the  second,  from  the  channel  near  the  Bome,  Wa- 
tertown and  Ogdensburgh  Railroad  wharves  and  that  leading  therefrom 
to  the  St.  Lawrence  River;  14,988J  yards  were  removed  from  the  an- 
gles in  the  channels,  under  the  third  contract;  and  the  fourth  contract, 
which  is  now  in  operation,  comprehends  the  removal  of  50,000  yardsj 
mostly  from  the  channel  along  the  city  front. 

The  prices  paid  under  these  contracts,  owing  to  the  development  of 
harder  material  in  the  bottom  than  the  original  estimate  contemplated, 
were  such  that  they  seemed  to  indicate  that  the  total  figures  in  tiie 
estimate  would  prove  too  small,  until  the  fourth  contract  was  made, 
which  is  at  prices  low  enough  to  warrant  an  expectation  that  the  entire 
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amount  of  the  origiBal  estimate  may  not  be  exceeded,  notwithstanding 
the  obstacles  which  are  How  known  to  exist. 

^With  the  completion  of  the  present  contract,  daring  this  working 
season,  there  will  have  been  some  150,000  cabic  yards  removed  from  the 
channels  of  this  harbor  at  a  cost  of  $3^4,543.04,  consuming  the  available 
funds ;  and  there  will  remain  about  the  same  amount,  mostly  in  the  city- 
front  channel,  to  be  removed,  in  order  to  complete  the  scheme  of  im- 
provement as  per  the  estimate.  There  are  $30,000  asked  for  this  har- 
bor to  be  applied  to  dredging  operations. 

Money  statement 

Jnly  1, 1886,  amonnt  available *. |273.90 

Amonnt  appropriated  by  act  approved  Aagnat  5,  1886 10, 000. 00 

10,273.90 
Jaly  1,  1887,  amonnt  expended  during  fiscal  year,  exolnflive  of 

liabilities  outstanding  Jnly  1, 1886 $8,439.61 

Jaly  1, 1887,  outstanding  liabilities 265.85 

3,705.46 

Jaly  1,  1887,  amount  available 6,568.44 

{Amonnt  (estimated)  required  for  completion  of  existins  project 73, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  one  30, 1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  an4 
harbor  acts  of  1866  and  1867. 


COICMERCIAL  STATISTICS. 


Name  of  Harbor,  Ogdensburgh,  N.  Y.    Collection  district,  Oswegatchie.    Nearest 
light-house,  Ogdensburgh,  N.  i. 

Tonnage  of  vessela  which  entered  and  cleared  during  1886. 

Entered tons..  162,666 

Cleared do...  165,092 

Tonnage  of  veaseU  which  entered  and  cleared  from  and  to  foreign  porta  during  1886. 


Entered. 

Cleared. 

AmftHcmi ^enwHts .^..... ...a..^» .xu.....i.       a^^ .....,,. 

Tons. 
17,507 
92,  741 

Tont. 
16,017 

Foreign  ▼easels 

82,889 

Totol 

110,248 

98,800 

Amount  of  merchandise  reoeif>ed  and  shipped  coastwise  in  1886. 

Received : 

Lumber feet..  22,985,920 

Wheat,  corn,  and  oats bushels..  4,514,699 

Coal , tons..  49,292 

Packages do....  23,940 

Shipped : 

Iron  ore ^ tons..  10,669 

Packages do....  32,660 

Lumber ^ feet..  1,000,695 
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Afiumnt  of  mer6hamdi9&  received  and  shipped  to  foreign  pitrU  in  1886. 

Reoeived: 

Barley bushels..        449,614 

Lumber feet..  11,729,012 

Packaged tons 11,200 

Shipped : 

Packages tons..  1,000 

Coal do.-.-  25.000 

The  above  was  obtained  through  the  kindness  of  the  collector  of  customs. 


0  0  2. 

XMPROYEMENT  OP  GRASS  RIVER,  AT  MASSENA,  NEW  YORK. 

There  have  been  no  operations  under  the  above  head  daring  the  past 
year. 

The  project  for  this  improvement  was  adopted  in  1881,  and  appears 
in  the  Beport  of  the  Chief  of  Engineers  for  that  year,  pages  2457  to 
24G0.  It  contemplates  the  formation  of  a  channel  from  the  St  liaw- 
rence  Biver  to  Massena  Village,  a  distance  of  abont  7^  miles  by  water, 
with  a  least  width  of  40  feet  and  a  least  depth  of  4  feet,  at  an  estimated 
cost  of  $13,000. 

The  items  of  the  estimate  are  as  follows:  ' 

Excavation  at  Rapids,  2,000  yards,  at  $4  per  yard -. $8,000 

Excavation  at  Haskell's  Wharf,  1,500  yards,  at  $1  per  yard 1,  SOO 

Excavation  at  other  points,  3,000  yards,  at  50  cents  per  yard 1, 500 

Contingencies,  etc 1,000 

Total 12,000 

Under  an  appropriation  of  $3,000  for  this  work  proposals  were  invited 
in  April,  1883,  for  the  removal  of  2,000  cnbic  yards  of  obstmcting  ma- 
terial at  Bapids,  the  first  item  as  above,  and  in  response  only  one  bid 
was  received,  at  the  rate  of  $6  per  yard.  It  was  evident,  therefore,  that 
it  wonld  cost  at  least  $12,000  to  make  the  improvement  at  that  point, 
and  that  the  funds  available  were  only  sufladent  to  remove  one-fourth 
of  that  single  obstruction.  As  no  benefit  could  arise  from  the  work,  un- 
less completed,  and  as  the  work  could  be  carried  on  more  economically 
when  the  improvement  of  at  least  one  place  could  be  accomplished  in 
one  season's  operations,  an  additional  appropriation  of  $9,000  was  asked 
for,  and  no  further  action  has  been  taken  since. 

The  balance  of  the  appropriation,  after  paying  the  cost  of  advertising, 
etc.,  amounting  to  $2,948.60,  is  now  to  the  credit  of  the  improvement. 

In  case  additional  funds  become  available  for  this  work,  it  is  ex- 
I>ected  to  apply  them,  together  with  the  balance  now  on  hand,  in  dredg- 
ing operations  according  to  the  original  plan. 

Money  statement. 

July  1, 1886,  amount  available $2,948.60 

July  1, 1887,  amount  available 2,948.60 

{Amount  (estimated)  required  for  completion  of  existing  project 17,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  17, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 
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CX>lfMEXCIAL  STATISTICS. 

Kame  of  liarbor,  Gnus  River  (Massena),  New  York ;  collection  duttrlct,  Oswegat- 
ubie ;  nearest  light-house,  Ogdensbarg,  N.  T. 

A  steam  ferry-boat  makes  regular  trips  from  Cornwall,  in  Canada,  opposite  the 
mouth  of  Grass  River  on  the  8t.  Lawrence  River^  to  a  point  a  mile  below  Maasena, 
boyoud  which  the  obstructions  in  the  channel  will  not  allow  the  boat  to  eo.  The 
collector  of  customs  was  unable  to  famish  any  statement  of  receipts,  and  It  is  pre- 
sumable that  little  or  nothing  was  collected. 


OO3. 

BREAKWATER  AT  ROUSE'S  POINT,  LAKE  CHAMPLAIN,  NEW  YORK, 

Operations  have  been  carried  on  daring  the  year  in  accordance  with 
the  orif^inal  plan,  adopted  in  1885^  and  nnder  contracts  dated  Aogost 
22,  1885,  and  October  28, 1886. 

The  first  contract  was  made  with  BichardF,  Hawkins,  of  Springfield, 
Mass.,  for  the  construction  of  800  linear  feet  of  the  breakwater  join- 
ing the  shore;  the  other  contract  was  made  with  John  L.  Johnson,  of 
Fulton,  F.  Y.,  the  lowest  bidder,  after  due  advertisement  and  opening 
of  bids,  and  comprehends  the  extension  of  the  800  feet  shore  section 
above  550  feet  further  into  the  lake.  * 

The  progress  that  was  made  during  the  latter  part  of  last  season's 
operations  was  not  such  as  had  been  expected.  Considerable  difficulty 
was  experienced  in  handling  and  placing  the  large  stones  so  as  to  make 
anything  like  a  fair  paving  of  them,  and  notwithstanding  the  efforts 
made  by  the  contractor  to  hurry  matters,  by  sending  to  a  distance  to 
secure  the  services  of  ab  experienced  foreman,  increasing  his  force  of 
workmen,  and  the  number  of  derricks  used  in  handling  the  stone,  the 
contract  could  not  be  completed  on  time. 

The  delay  was  no  doubt  greatly  due  to  the  novel  character  of  the 
work,  involving  the  handling,  eJedging,  and  placing  of  large  stones 
(1  to  3  tons  weight)  in  such  a  manner  as  to  form  a  paving  or  sort  of  in- 
clined dry  wall  of  them,  and  I  was,  therefore,  pleased  to  recommend  an 
extension  of  time  under  this  contract,  and  glad  when  the  time  for  its 
completion  was  extended  to  September  30, 1887. 

It  is  confidently  expected  the  first  contract  will  be  completed  within 
the  extension  of  time  granted  on  it. 

Work  nnder  the  second  contract  has  been  progressing  fairly  well. 
Most  of  the  rubble-stone  required  in  the  foundation  of  this  550-feet  sec- 
tion was  placed  during  the  winter,  and  will  now  have  ample  time  for 
thorough  settlement  before  the  large  stones  are  added  as  a  facing  and 
crowning  along  this  portion  of  the  structure. 

The  second  contract  does  not  require  completion  until  November, 
1888,  and  it  is  believed  it  will  be  finished  well  within  that  date. 

The  good  effects  of  this  improvement  are  apparent  along  the  town 
front,  at  the  docks,  by  the  comparative  calmness  of  the  water  there 
now  during  southeasterly  storms,  which  formerly  caused  considerable 
commotion. 

As  funds  become  available  for  this  work  they  are  to  be  applied  under 
the  approved  project,  which  contemplates  the  construction  of  a  straight 
breakwater  of  rubble  and  large  stone  extending  from  Stony  Point  in 
the  general  direction  of  the  southern  point  of  the  6-foot  curve  south  of 
Windmill  Point  until  the  18-foot  curve  is  reached,  a  total  distance  of 
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about  2,000  feet    The  estimated  cost  of  the  breakwater  was  placed  at 
$110,000. 

To  date  there  have  been  two  appropriations  for  this  improvement, 
amoanting  to  $55,000,  which  has  eitibier  been  consumed  or  placed  xrnder 
contract. 

Money  statement 

July  1, 1886,  amount  available $26,387.46 

Amount  appropriated  by  act  approved  August  5, 1886 20, 000. 0(1 

46,387.46 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $17,748.97 

July  1,  1887,  outstanding  liabilities 2,491.71 

20.^0.68 

July  1,  18'?7,  amount  available 26,14d7H 

{Amount  (esti mated)  required  for  completion  of  existing  project 55, 000.  On 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  55, 000.  OH 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


Name  of  harbor,  House's  Point,  N.  Y.;  collection  district,  Champlain ;  nearest  ligbt- 
house,  Windmill  Point. 

Ve8$el8  entered  and  cleared. 


YCMTS. 

Entered. 

Cleared. 

1884 ^ 

1886 

No. 
892 
860 
877 

Tom. 
90,290 
84,104 
82,449 

No, 
874 
783 
886 

81^361 

1886 

82;  680 

ImporU  and  exporUy  1884, 1885,  1886. 


Artiolee. 

Quantity. 

Value. 

Ihity. 

Total  v»»o« 
ofexporto. 

1884. 
Lttinber foet,  B.  M.. 

98,118,600 

$1,166,642 
184,690 

$173,978.14 
23,780.70 

OUi w mf^rchandine 

....        ^^ 

Total 

1,298,232 

197.702.84 

965.4» 

1885. 

Lumber feet,  B.  M.- 

Othflr m'^rchaodise 

87,127,988 

1,052,022 
171,093 

160,401.60 
28.104.13 

**" 

Total 

1,223.115 

183,505.68 

553^6^ 

— -= 

1886. 
Lamber feetB.  M.. 

93,888,176 

1,288.926 
130,028 

171,206.26 
6,078.64 

Other merohandioe  .,...T......^-.-...x-r....T 

Total 

1,877,953 

176;  284. 90 

l,4tf,'» 

The  above  was  obtained  through  the  kindness  of  the  collector  of  customs. 
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OO4. 

IMPROVEMENT  OF  SWANTON  HARBOR,  VERMONT. 

The  project  was  adopted  in  1873,  and  the  andertaking  was  thought 
to  be  of  doabtfal  expediency  at  that  time,  as  shown  by  the  report  of 
the  officer  then  in  charge.  (See  Annaal  Beport,  Chief  of  Engineers, 
1873,  page  396.)  Subsequent  events  have  shown  that  the  doubts  as  to 
the  propriety  of  trying  to  anticipate  the  wants  of  the  harbor  in  its  im- 
provement, which  were  expressed  in  submitting  the  original  report  and 
project,  were  well  grounded. 

The  appropriations  which  have  been  made  from  time  to  time  have 
been  expended  in  the  construction  of  a  breakwater ;  the  docks  and 
wharves  it  was  designed  to  protect  were  never  built,  however,  and  tiie 
shipping  facilities  at  the  harbor  now,  instead  of  being  located  where 
they  would  have  received  some  protection  from  the  breakwater,  are 
clustered  around  two  docks  three-fourths  of  a  mile  distant  from  it. 

In  consideration  of  the  foregoing  facts,  and  the  uncertainty  attending 
the  location  of  docks  and  wharves  that  were  possibly  to  be  built,  it  has 
been  recommended  for  some  years  that  no  further  appropriation  be  made 
for  this  harbor  until  the  future  development  of  the  shipping  and  com- 
mercial interests  indicate  more  definitely  the  direction  in  which  improve- 
ment fihould  be  made  for  their  protection. 

According  to  the  preliminary  examination  and  survey  made  in  Octo- 
ber and  December,  1884,  and  reported  in  January,  1885,  it  would  seem 
that  the  conditions  for  indicating  more  definitely  the  direction  in  which 
improvement  should  be  made  have  arrived. 

Should  the  work  be  undertaken,  however,  instead  of  following  the  ex- 
act scheme  of  that  report,  I  would  recommend  the  building  of  a  break- 
water nearly  parallel  with  and  about  1,000  feet  distant  from  the  shore, 
from  a' point  200  feet  north  of  the  outer  end  of  the  existing  structure 
until  a  position  directly  west  of  the  docks  is  reached,  and  the  extension  of 
the  existing  structure  somewhat  nearer  shore ;  by  which  means  it  is 
thought  the  increased  harbor  capacity  afforded  would  justify  the  change 
4rom  the  plan  of  the  above  report,  submitted  in  January,  1885. 

Money  statement 

Jalyl,  1886,  amoant  available 9326.93 

July  1,1887,  amount  ayailable 326.93 

fAmonnt  (estimated)  reqnired  for  completion  of  existiD^  project 169, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889    80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Swanion,  Y t. ;  collection  district,  Vermont ;  nearest  light-house 
Point  anx  Roches. 

ArriffaU  and  departures  of  vessels  in  1885. 


ArrinU*. 

I>epartares. 

StaMDers 

No. 
•1 
20 

ISO 

Tont. 

"i'ooo' 

15,000 

•1 
20 
150 

Tons. 

MMnffrmiwlfl ........ .^..a   .    ........ 

2,000 
16,000 

YmmSs  la  tow  (barires) "."""' 

*I>aUjr. 
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The  revenue  from  castomB,  value  of  imports  and  exports,  etc.,  were  not  obtainable. 
Amone  the  imports  were  14,200  tons  or  coal  and  800  tons  of  iron  ore,  alao  some 
400,000  poanda  of  general  merchandise. 

No  statement  of  commerce  and  navigation  for  the  calendar  year  1886  was  obtainable 
from  the  collector  for  the  district. 


O  O  5. 

BREAKWATBR  AT  GORDON'S  LANDING,  LAKE  CHAMPLAIN,  VERMONT. 

The  project  for  this  improvement  was  adopted  in  1887,  and  has  for 
its  object  the  construction  of  a  breakwater  composed  of  rubble  and 
large  stones  and  extending  in  a  straight  line  from  a  point  some  250 
feet  south  *of  the  dock  or  lauding,  where  the  water  is  about  3  feet  deep 
at  lowest  stage,  to  a  point  on  the  18-foot  curve  and  about  100  feet  north 
of  the  line  drawn  from  the  dock  to  Cumberland  Head. 

At  inception  the  object  of  the  undertaking  seems  to  have  been  the 
affording  of  increased  shelter  on  the  west  shore  of  Grand  Isle,  Lake 
Ohamplain,  which  incidentally  has  involved  the  protection  of  the  dock 
or  landing  which  gives  the  improvement  its  name. 

When  the  appropriation  of  $18,750  was  made  for  this  work,  in  the 
act  approved  August  5, 1886,  no  survey  of  the  locality,  with  a  view  tc 
improvement,  had  been  made.  The  general  character  of  the  shore  was 
known,  however,  from  the  Coast  Survey  maps,  and  the  most  important 
place  on  the  west  shore  of  Grand  Isle,  at  which  some  protection  was 
believed  to  be  possibly  advantageous,  had  been  cited.  Consequently, 
and  as  a  subsequent  step  in  the  order  of  procedure,  it  became  neces- 
sary to  make  a  thorough  examination  and  survey^  and  to  design  a  struc^ 
ure  that  would  afford  the  desired  shelter. 

The  examination  and  survey  were  made  October,  1886,  and  a  map, 
drawing,  report,  etc.,  were  prepared  by  Assistant  Engineer  John  C. 
Churchill,  jr.,  which  covered  the  facts  in  regard  to  the  locality  as  well 
as  my  recommendations  respecting  the  proposed  structure  to  be  built 
for  protection,  all  of  which  were  duly  considered  by  the  Board  of  Engi- 
neers and  received  your  approval. 

The  report  covering  the  examination  and  survey  of  the  locality,  and 
inclusive  of  a  description  of  my  proposed  modifications  in  the  structure 
designed  for  protection,  was  submitted  January  12, 1887.  Such  was 
the  time  consumed,  however,  in  connection  with  the  examination  of  the 
plans  and  specifications  for  this  new  work  that  it  could  not  be  regularly 
advertised  until  June  28. 

The  cost  of  this  undertaking  has  been  placed  at  $38,158.72. 

MoTiey  statement. 

Amount  appropriated  by  act  approved  August  5,  ItiSB f  18, 750. 00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 ^ 336.10 

July  1, 1887,  amount  available 18,413.90 

{Amount  (estimated)  reauired  for  completion  of  existing  project 19, 408. 72 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  19, 408. 72 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
habor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 
Shipments  from  the  landing  in  the  yean  1882  and  1885. 


ArticlM. 


1882. 


1886. 


Apples l>arrel«.. 

£fCf(9 cAses.. 

Batter tabs.. 

OraiQ and  beans pounds.. 

Wool do.... 


1,806 

116 

1,302 

641,808 


200 

607 

632.068 

18,241 


Also  many  Bliipments  of  wood,  live  stock,  and  other  farm  products.  There  are  also 
receipts  of  coal,  tile,  brick,  etc.,  as  well  as  the  merthandise  for  five  merchants  on  the 
island. 


survey  of  gordon's  landing,  lake  champlain,  vermont^ 

United  States  Engineer  Office, 

Burlington^  Vtj  January  12,  1887. 

General  :  I  have  the  honor  to  acknowledge  the  return  ot  drawings 
and  specifications  pertaining  to  the  proposed  breal^water  constraction 
at  Gordon's  Landing,  on  Lake  Ghamplain,  with  your  indorsement  of 
January  10, 1887. 

The  drawings  are  again  respectfully  transmitted,  and  with  them 
copies  of  a  letter  and  estimate  which  were  prepared  and  forwarded  yes- 
terday, as  addenda  to  the  papers  previously  submitted  for  approval  j 
also  a  report  of  survey  of  Gordon's  Landing,  by  Assistant  Engineer 
John  0.  Churchill,  jr. 

The  specifications  and  letter  requesting  authority  to  print  and  ad- 
venise  are  also  inclosed  herewith,  in  order  to  preserve  the  entirety  of 
the  communications,  and  for  the  reason  that,  if  the  action  on  the  project 
is  favorable,  matters  will  be  expedited  if  the  specifications  are  acted 
on  at  once,  too;  and  in  the  event  of  unfavorable  action  on  the  project, 
there  will  be  no  increased  delay  in  consequence  of  returning  the  speci- 
fications with  the  faulty  project,  for  amendment. 

Eeferring  to  that  part  of  jour  indorsement  calling  attention  to  the 
wording  of  the  law  which  appropriates  money  for  this  undertaking,  I 
would  respectfully  state  that  that  matter  was  duly  considered  in  the 
preparation  of  the  project  comprehended  in  the  inclosed  papers. 

It  would  appear  that  the  law  does  not  absolutely  fix  the  location  of 
the  structure ;  for  it  makes  reference  to  Ex.  Doc.  No.  81,  Forty-ninth 
Congress,  first  session,  which  not  only  does  not  con^ne  the  structure  to 
the  12foot  curve,  but  shows  clearly  and  decidedly  the  meagerness  of 
the  information  on  which  .that  report  to  Congress  was  necessarily  based. 
It  seems  reasonable  to  conclude,  therefore,  that  this  restriction  in  the 
law  is  for  the  purpose  of  limiting  the  magnitude  of  the  undertaking, 
and  not  to  embarrass  the  engineer  in  locating  the  work. 

The  reports  to  Congress,  in  connection  with  the  instructions  of  Janu- 
nary  21, 1886,  ordering  it,  shows  conclusively  that  the  location  men- 
tioned therein  was  merely  an  imaginary  one,  and  it  is  hard  to  conceive 
that  Congress  would  order  an  outlay  of  t  housands  of  dollars  on  such  an 
uncertain  plan.  Probably  the  clew  to  this  restriction  in  the  law  is  found 
in  the  clause  of  the  report  immediately  preceding  the  one  which  out- 
lines an  imaginary  structure,  such  as  was  thought  might  afibrd  possible 
8872  ENG  87 161 
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relief  at  Gordon's  Landing,  which  states  that  the  water  is  83  feet  deep 
only  1,000  feet  from  shore,  and  that  ^'it  would  doubtless  be  an  ex- 
pensive undertaking  to  effect  shelter  and  proper  harbor  capacity  at  this 
point." 

The  project  herewith  submitted  is  based  on  no  such  uncertain  data  as 
obtained  for  the  report  that  went  before  Congress,  but  on  a  careful  sur- 
vey of  the  locality  by  Assistant  Engineer  John  G.  Ghurchill,  jr.  (see  bis 
report  herewith),' and  the  wants  of  the  locality,  as  well  as  the  configura- 
tion of  the  bottom  and  shore,  have  been  carefully  considered  in  the 
preparation  of  this  project. 

The  structure  herein  recommended  will  cost  no  more  to  build  than 
one  1,200  feet  loog  and  V-shaped,  with  the  ends  in  12  feet  and  the  angle 
in  38  feet  of  water,  but  it  is  assuredly  regarded  as  affording  a  better 
harbor  than  a  continuous  V-shaped  structure  would  afford,  particularly 
if  its  ends  are  can  ied  as  near  shallow  water  as  the  12-foot  curve  woald 
bring  them. 

Since  writing  the  letter  of  yesterday  and  forwarding  the  estimate  for 
the  entire  undertaking  a  careful  reading  of  Mr.  Ghurchill's  report  on  the 
survey  at  Gordon's  Landing  shows  that  an  allowance  of  25  per  cent,  was 
made  for  settlement  of  rubble-stone  foundation  into  the  clay  bottom, 
which  I  regard  as  too  great.  I  think  that  10  per  cent,  will  more  than 
cover  it.  This  correction  applied  to  the  estimate  will  make  the  shore- 
arm  cost,  with  contingencies,  $38,158.72  and  the  lake  arm  $32,546.14,  or 
$70,704.86  for  the  entire  undertaking  at  the  advanced  cost  of  materials. 
Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 

Major  of  Enffineers. 

The  OmEF  of  Engineers,  TJ.  S.  A. 


REPORT  OF  MR.  JOHN  C.  CHURCHILL,  jk.,  ASSISTANT  feNOlNE^R. 

tJNlTteD  STATES  Ei^OlKfctih  OlFPtCH, 

Burlington,  Vi.^  December  99, 1886. 

Major  :  I  have  the  honor  to  Btibmit  herewfth  my  vepott  of  A  survey  t>f  ^oi^on'b 
Limdinji^i  Lake  Champlain,  Vermont,  made  nnder  yonr  instrnctions  dnrmg  the  montli 
of  October,  1B86,  together  with  map  showing  proposed  location  of  breakwater,  plan 
of  constraction,  and  estimate  of  cost. 

Gordon's  Landing  is  sitnated  in  a  small  bay  on  the  we^t  shbre  of  Cfmhd  file,  itlKxit 
4  miles  from  its  northern  and  4^  miles  from  its  sonthem  end. 

It  is  protected  to  the  northwest  by  Cumberland  Head,  the  southern  point  of  whicfi 
is  H  miles  west-northwest  from  the  doclc,  but  is  exposed  on  the  nortn,  where  tiie 
wind  has  a  rel^oh  of  6  miles ;  on  the  wedt,  where  the  reach  is  5  mileb  ,*  bhd  sou)^,  where 
the  reach  is  12  miles.    . 

Careful  inquiry  from  numerous  steamboat  captains  and  bilots  and  residents  lilK>ot 
Gordon's  Landing  showed  that  the  heaviest  winds  and  those  which  most  affect^ 
the  landing  were  those  from  the  southwest  and  south,  and  the  section  of  the  U.  o. 
Coast  Survey  chart,  which  is  submitted  with  the  map  of  Gordon's  Landih|^,  pror« 
that  thode  winds  have  the  greatest  reach,  vi*,  B  to  12  miles.  ^ 

It  was  af certained  that  the  doolc  and  approach  to  it  At  the  landing  Wefe  earned 
away  during  a  heavy  southwest  storm  a  few  years  ago.  u^ 

Opp08lt<j  and  southwest  of  the  dock  is  a  solid  rock  reef,  extending  ffom  the  short 
400  feet  into  the  lake,  near  the  outer  edge  of  which  are  the  6,  9,  and ISJTdot  cnrvea. 

North  of  the  landing,  also  near  the  point,  the  Bkme  curves  approach  to  Within  »' 
feet  of  each  other. 

In  your  original  report,  dated  February  12, 1886,  as  to  the  feasibility  of  buildinga 
breakwater  at  Gordon's  Landing,  the  form  and  location  proposed  was  that  of  »  V* 
shaped  breakwater,  extending  from  12- foot  curve  to  12-foot  curve,  with  its  i^pet  in  le 
feet,  inclosing  the  bay ;  the  structure  to  be  similar  to  that  at  Rouse's  Point,  W.  J. 

The  coDtiguration  of  the  bottom  about  the  landing  makes  a  modification  of  toe 
proposed  location  necessary,  while  the  form  and  construction  remain  the  same. 
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It  would  appear  that  the  best  location  for  the  breakwater  woald  be  as  follows:  A 
shore-ami,  to  commence  at  a  point  a  few  hundred  feet  south  of  the  dock,  near  the 
shore-line,  in  about  three  feet  of  water  at  the  low  stage:  thence  out  to  the  18-foot 
curve,  crossing  a  line  drawn  from  the  dock  to  the  southern  point  of  Cumberland 
Head,  with  a  detached  breakwater  towards  the  north  as  a  protection  f^om  north  winds. 

The  latter  piece  is  not  so  important  as  the  first,  as  the  winds  from  the  north  are 
not  severe. 

The  map  nnd  plan  submitted  herewith  give  the  location  as  outlined  above,  the 
structure  to  be  built  of  stone,  very  similar  to  that  at  Rouse's  Point,  N.  Y.,  which  is 
the  cheapest  structure  that  can  be  bailt  here,  having  at  the  same  time  sufficient 
stability. 

The  shore-arm  is  800  feet  long,  and  begins  in  about  3  feet  of  water,  at  a  point  S50 
feet  south  of  the  dock,  thence  to  the  Id  foot  curve,  crossing  the  line  drawn  from  the 
dock  to  the  southern  extremity  of  Cumberland  Head,  and  reaching  the  18-foot  curve 
at  a  point  100  feet  north  of  said  line. 

This  arm  alone  will  afford  complete  protection  to  the  dock  and  a  large  part  of  the 
bay  from  west  and  south  winds,  which,  as  has  been  before  stated,  are  the  most  severe. 

The  first  300  feet  will  rest  on  the  solid  rock  reef,  which  extends  south  rom  the 
dock,  while  the  remainder  will  rest  on  the  clay  bottom,  where  there  will  bo  consider- 
able settlement. 

The  lake  arm  is  500  £eet  long,  commencing  175  feet  north  from  the  outer  extremity 
of  the  shore-arm  and  extending  towards  the  point  of  land  north  of  the  landing. 

This  portion  of  the  breakwater  will  rest  on  clay.  Id  the  estimate  of  the  amount  of 
rubble-stone  required,  25  per  cent,  was  allowed  for  settlement  on  those  portions  of  the 
breakwater  resting  on  the  clay  bottom. 

The  location  described,  leaving  openings  to  the  west  and  north,  gives  a  harbor  easy 
both  for  entrance  and  exit,  and  having  nine  acres  of  good  anchorage  outside  of  the  9- 
foot  curve. 

During  the  season  two  steamers  stop  daily  at  Gordon's  lianding. 

The  amount  of  business  done  here  can  be  seen  fVom  the  following  statement  obtained 
from  D.  J.  Center,  proprietor  of  the  dock  and  warehouse. 

ShipmenUfrom  Gordon's  Landing  during  the  years  1882  and  1885. 


Artiolea. 


Apples barrela. 

KffgS GMM. 

Better tabu. 

Grain  and  beans ponnds. 

Wool -'..do... 


I«m8 

lie 

1.802 
841,308 


1886. 


200 

582,988 
10,241 


Also  many  shipments  of  live  stock  and  farm  produce,  and  wood  both  for  tael  and 
thti  manufacture  of  pulp. 

There  are  six  merchants  on  the  island,  five  of  whom  leceive  their  goods  at  this 
landing. 
There  are  also  receipts  of  coal,  tile,  brick,  and  lumber  in  considerable  quantities. 
Very  respectfully,  ^ 

John  C.  CfitJBcniLL,  J&., 

J$9i8tani  Engineer, 
'iiaj.  M.  B.  Adams, 

Corps  of  Sngineere,  U*  8,  A, 


LETTER  OP  INSTRXJCTIONS  TO  THE  BOARD  OP  EKOtNEBRS. 
OPPIOE  op  THE  CHIEP  OP  ENGINEERS, 

United  States  Army, 

WaMnfftoUj  D.  C,  Jamiary  18, 1887, 

Sir  :  The  Board  of  Engineers  for  Fortifications  and  for  Elver  and 

Harbor  Improvements  is  desired  to  take  into  consideration  and  report 

upon  tbe  subject  of  a  breakwater  at  Gordon's  Landing,  Lake  Ghamplain, 

for  which  an  appropriation  was  made  in  the  river  and  harbor  act  of 
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August  5,  IdSG,  aod  will  report  its  views  upon  the  most  proper  locatioo 
to  meet  the  requirements  of  the  appropriation,  as  also  upon  the  best 
plan  of  construction  to  be  adopted. 

In  this  connection  the  inclosed  papers,  containing  plan  and  estimates 
ibr  the  work,  received  from  Maj.  M.  B.  Adams,  Oorps  of  Engineers, 
*    *    *    are  transmitted  to  the  Board  for  its  information,  and  if 
'deemed  necessary,  one  or  more  members  of  the  Board  will  be  author- 
ized to  visit  the  locality,  or  Major  Adams  will  be  instructed  to  appear 
^personally  before  the  Board  and  to  furnish  any  additional  data  that 
may  be  desired. 
Papers  to  be  returned. 
By  command  of  Brigadier  General  Duane : 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Bvt.  Maj.  Oen.j  U.  8.  A., 

Colonel  of  Engineers. 

Col.  Thos.  Lincoln  Casey, 

Corps  of  JEngineerSj  President  Board  of  Engineers  for 

Fortifications  and  for  River  and  Harbor  Improvements, 


report  of  board  of  engineers. 

The  Board  of  Engineers, 

New  Yorky  February  1, 1887. 

General  :  The  Board  of  Engineers,  to  which  was  referred  by  De- 
partment letter  of  January  18,  1887,  the  **  subject  of  a  breakwater  at 
Gordon's  Landing,  Lake  Champlain,"  with  directions  to  ^^  report  its 
views  upon  the  most  proper  location  to  meet  the  requirements  of  the 
appropriation,  as  also  upon  the  best  plan  of  construction  to  be  adopted,'^ 
have  the  honor  to  report — 

That  the  law  covering  the  appropriation  for  a  breakwater  at  Gor- 
don's Landing,  Lake  Champlaio,  is  as  follows : 

For  a  break  water  at  Gordon's  Landing,  on  Lake  Champlaiu,  to  be  built  on  the  12-foot 
cnrve  mentioned  in  the  papers)  accompanying  the  report  of  the  Secretary  of  War  to 
the  Senate,  dated  March  1,  1886  (Ex.  Doc.  No.  81,  Forty-ninth  Congress,  first  session), 
118,750,  act  of  August  5, 1886,  section  1. 

A  carefnl  examination  of  the  location,  as  shown  by  the  excellent  sur- 
vey of  Assistant  Engineer  John  O.  Churchill,  jr.,  and  its  accompanying 
memoir,  makes  it  certain  that  a  breakwater  suitable  for  the  protection 
of  Gordon's  Landing  can  not  be  constructed,  if,  in  the  literal  langaage 
of  the  law,  it  is  "  to  be  built  on  the  12-foot  curve  mentioned  in  the  pa- 
j>ers  accompaning  the  report  of  the  Secretary  of  War  to  the  Senate, 
dated  March  1,  1886,''  the  words,  *'  on  the  12  foot  curve"  being  con- 
strued to  mean  at,  or  in  contact  with,  the  12-foot  curve. 

If  it  should  be  decided  that  a  breakwater  should  be  built  here  then, 
considering  the  position  of  the  landing  with  reference  to  the  adjacent 
shores  and  headlands,  the  nature  of  the  bottom,  the  reach  of  the  winds, 
and  the  compass  points  of  the  strongest  gales,  the  Board  are  of  the 
opinion  that  the  best  plan  of  construction  to  be  adopted  is  to  take  the 
southern  portion  of  the  work  projected  by  Major  Adams,  which  it  con- 
siders sufiQcient  for  the  protection  of  this  lauding.  This  piece  is  800 
feet  in  length,  and,  commencing  at  a  point  250  feet  south  of  the  dock 
Dear  the  shore-line  in  about  3  feet  of  water,  at  low  stage,  is  dii^erted 
out  to  the  18-foot  curve,  crossing  a  line  drawn  from  the  dock  to  the 
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soathern  point  of  Gamberland  Head,  and  reaching  the  18-foot  curve  at 
a  point  100  feet  north  of  that  line.  The  cross-section  of  this  break- 
water, as  adopted  by  Major  Adams,  meets  with  the  approval  of  the 
Board,  and  is  deemed  sufficient  for  the  protection  of  this  location. 

The  papers  accompanying  the  letter  of  the  Chief  of  Engineers  of  Jan-  • 
uary  18, 1887,  are  herewith  returned. 
Respectfully  submitted. 

Thos.  Lincoln  Casey, 

Colonel  Corps  of  Ungineers. 
Henry  L.  Abbot, 
Colonel  of  Engineers^ 

Bvt,  Brig.  Oen. 

C.  B.  COMSTOCK, 

Lieut.  Col  of  Engineers 

D.  C.  Houston, 

Lieut  Col.  of  Engineers. 
Brig.  Gen.  J.  0.  Duanb, 

Chief  of  Engineers^  XT.  8.  A. 


0  0  6. 

IMPROVEMENT  OF  PLATT8BURGH  HARBOR,  NEW  YORK. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
probably  in  1836,  the  date  of  the  first  appropriation,  and  proposed  the 
construction  of  a  breakwater  about  1,000  feet  east  of  tbe  steamboat 
docks. 

There  were  1,250  linear  feet  of  breakwater  constructed  between  the 
years  1836  and  1875,  at  which  latter  date  the  last  modification  of  the 
project  was  completed.  This  modification,  made  in  1870,  provided  for 
an  extension  of  the  former  structure  to  the  southeast,  the  dredging  of 
some  shoal  areas  within  the  breakwater,  and  the  protection  of  a  portion 
of  the  adjacent  beach  by  a  revetment. 

Since  1875  operations  have  been  confined  to  necessary  repairs  of  the 
breakwater  and  the  dredging  of  limited  areas  between  it  and  the  steam- 
boat docks. 

The  report  and  survey  of  the  mouth  of  Saranac  River,  Platts- 
burgh,  N.  Y.,  which  has  appeared  as  House  Ex.  Doc.  No.  72,  Forty- 
eighth  Congress,  second  session,  comprehends  the  dredging  of  110,000 
cubic  yards  there,  and  would  amount  to  a  considerable  extension  of  the 
limited  areas  of  dredging  operations,  and  therefore  may  be  said  to  con- 
stitute a  further  modification  in  the  project  for  this  harbor  improve- 
ment. 

There  have  been  no  operations  at  this  harbor  since  1884,  at  which 
date  some  3,022  cubic  yards  were  dredged  from  near  the  docks  and  the 
funds  were  exhausted. 

The  appropriation  of  $5,000,  by  act  approved  August  6, 1886,  has 
been  pledged  under  contract  dated  March  0, 1887,  but  by  its  terms  work 
is  not  likely  to  be  commenced  before  August,  1887  j  nevertheless  the  en- 
tire amount  of  the  work  comprehended  in  the  contract,  being  the  dredg- 
ing and  removal  of  25,000  cubic  yards  from  in  front  of  the  docks,  is  to 
be  accomplished  by  November  30, 1887,  which  will  consume  the  available 
fnnds. 
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As  additional  fands  become  available  for  this  harbor  it  is  expected 
to  apply  them  in  dredgin^c  operations  so  as  to  afford  sufficient  depths 
for  the  boats  that  freqnent  the  harbor^  and  in  making  repairs  to  the 
breakwater  as  required. 

Money  statement. 

July  1,  1886,  amount  available $88.06 

Amount  approved  by  act  appropriated  August  5,  1886 5, 000. 00 

5,088.06 
July  1,  1887,  amount  expended  during  fiBcal  year,  exclusive  of  liabilities 
outstanding  July  1, 1866 : 184.41 

July  1,  1887,  amount  available 4,903.65 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  proti tably  expended  in  fiscal  year  ending  J nne  30, 1889  7, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Name  of  harbor,  Plattsburgh,  N.  T.,  collection  district,  Champlain;  nearest  light- 
house, Cumberland  Head ;  two  beacon  lights  at  Plattsburgh. 

ArrivaU  and  departurea  of  vessels  during  the  year  1886. 


Claas. 

Arrivals. 

DepMtnres. 

ftteun    

760 
40 

725 

Tims. 
350,900 
8,800 
05,250 

No. 
760 
40 
725 

Tong. 
850. 900 

69^250 

sJTI:::::::::::::::::::;:::::::::::;::::"::;::::::::::;;::::::; 

CuiaI boats,  6to..... ......... >>■.«>..... .......«.........t. 

Total 

1,625 

410,510 

1,525 

419, 610 

Value  of  goods  imported 91|754 

7,500  tons  of  coal 30,000 

V  alue  of  domestic  goods,  miscellaneous  merchandise » ^,000 

Value  of  goods  shipped : 

Iron  ore 81,000 

Lumber , 110. 000 

Other  merchandise 90,000 

The  aboTe  was  received  through  the  kindness  of  the  collector  of  customs. 


OO7. 

IMPROVEMENT  OF  BURLINGTON  HARBOR,  VERMONT. 

The  first  project  for  the  improvement  of  this  harbor  was  probably 
adopted  iu  188G. 

Modifications  of  the  original  project  have  been  made  from  time  to 
time  60  as  to  afford  adequate  protection  to  the  increasing  commercial 
and  shipping  interests  of  the  harbor. 

In  1874  a  modification  was  pioposed  whereby  an  extension,  2,000 
linear  feet  westward,  was  effected ;  iu  1884  an  extension  to  the  soath 
was  proposed  by  the  oflftcer  then  in  charge;  and  again,  in  1886,  a  plaw 
for  farther  extension,  both  to  the  north  and  to  the  south,  which  outlined 
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the  proper  locations  for  these  extensions,  covering  considerable  of  the 
sbore  in  both  directions,  received  the  consideration  of  the  Board  of  En- 
gineers and  was  approved. 

In  connection  with  this  plan  for  the  futnre  location  of  work  at  this 
harbor  there  was  also  submitted  a  modified  method  of  construction  that 
was  approved ;  and  as  it  lessens  the  cost  of  such  work  very  much,  is  of 
easy  and  general  application,  besides  being,  as  far  as  known,  absolutely 
unique  in  its  deduction  and  application,  it  is  deemed  of  sufficient  im- 
portance to  introduce  into  this  report,  in  hopes  that  it  may  be  found 
useful  to  others.  I  cannot  do  better,  therefore,  than  to  copy  the  report 
that  was  submitted  with  the  plan,  which  reads  as  follows : 

United  States  Engineer  Office, 

Burlingtonf  Ft,  ApHl  29,  1886. 
Gknebai^  :  Having  had  occasion  to  calculate  recently  the  cost  of  materials  in  a  crib- 
pier,  or  breakwater,  of  the  ordinary  form,  i.  «.,  comprising  grillage  bottoms  with 
Sine- top  courses  for  the  cribs  and  resting  on  a  rubble-stone  foundation,  and  it  being 
esirable  to  determine  the  most  economic  proportioning  of  the  depths  of  foundations 
and  cribs,  the  results  Of  the  calculations  have  proved  both  interesting  and  usefuL  I 
am  not  aware  that  the  same  method  has  been  used  elsewhere  in  the  numerous  similar 
structures  where  it  could  be  applied,  and  I  have  the  honor  therefore  to  submit  the 
results  of  my  calculations. 

To  make  the  problem  of  general  application,  the  following  diagram  is  taken  to  rep- 
resent the  cross-section  of  any  crib  and  its  foundation,  and  the  following  notation  has 
also  been  adopted : 


It)  ^k 


Let  a  =  the  desired  or  economic  width  of  crib    ' 

Let  b  =  the  width  of  the  bermes  of  the  foundation. 

Let  c  =  the  cost  of  one  hemlock  course  and  its  stone  filling  above  grillage. 

Let  o*=s  the  cost  of  one  cubic  foot  of  rubble-stone  for  the  foundation  and  for  filling, 

in  dollars. 
Let  I  =  the  length  of  crib ;  d.  the  depth  of  water ;  x,  the  depth  of  the  foundation, 

and  f/,  the  depth  of  the  crio,  all  in  feet. 
From  the  relation  of  the  parts  it  at  once  follows,  that  a;  +  y=d;  a+2b  =  width  of 
top  of  the  foundation,  and  a  -f  26  -f  2x  =  width  of  the  base  of  the  foundation ;  also, 

that  ^ — • ^ ^x  =  area  of  eross-seotion  of  the  foundation  ^ax+2hx 

+  ^;  and  multiplying  this  by  the  length  of  a  crib  and  the  cost  of  a  cubic  foot  of 
rubble-stone,  we  have:  Eq.  (^J);  (ax+26a54  a?)  ic*  =  cost  of  foundation  for  one  orib, 
in  dollars. 

Whatever  height  the  crib  may  have,  its  grillage  bottom  and  pine  top,  usually  two 
courses  for  each,  with  their  stone  filling,  will  remain  a  constant  part  of  its  entire 
cost ;  depending  only  on  the  form  of  construction ;  and  the  only  ]K)rtlon  of  the  cost 
that  will  he  variable  will  depend  on  the  number  and  cost  of  the  intermediate  hem- 
lock courses,  or  (y  —  4)  c. 

Denoting  the  aggregate  cost  of  the  grillage  bottom  and  pine  courses  with  their 
stoue  filling  by  large  C  and  we  have  Eq.  {B) ;  (y  —  4)  o  -|-  C=  cost  of  one  crib  and 
stone  filling  of  a  height  y. 

Adding  equations  A  and  B  there  results,  (y  —  4)  o  -f  C  -f-  (ox  -f  2bx  -f  a^)  Z  o»  =  total 
cost  of  crib  and  foondation  of  a  length  I, 

The  problem  consists  in  finding  values  for  x  and  y  that  will  make  the  second 
term,  total  cobt,  a  minimum.    To  do  this,  first  eliminate  y  from  the  last  equation  by 
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sabstitatiug  its  value,  y  =  d  —  x,  and  the  equation  at  once  becomes  (d  —  x  —  4)  c  + 
C  4-  {dx  -f  26x  -f  jc°)  I  c^  =  total  cost  of  crib  and  foundation  of  length  L  Differentiat- 
ing and  placing  the  first  differential  coefficient  =  O  we  have,  —  o .  da?  -f-  (o .  djc  +  26 .  d!r 
-f-  2x  dx)  lc^i=z  differential  of  the  total  cost,  and,   —  o  -f  (a  +  2&  +  2a;)  Z  c*  =  0,  or, 


x  =  -. 


2i  c'l  "~       2      • 


It  follows,  therefore,  that  in  every  case  the  best  height  to  give  the  foundation,  as 
far  as  economy  of  construction  alone  is  concerned,  can  always  be  found  by  this  rule: 

"Ascertain  the  cost  of  one  of  the  hemlock  courses  above  the  grillage  bottom,  wiih 
its  stone  filling,  divide  this  by  the  product  of  twice  the  length  of  the  crib  and  the 
cost  of  a  cubic  foot  of  the  rubble-stone,  in  dollars,  and  subtract  from  the  quotient 
one-halt  the  width  of  the  top  of  the  foundation." 

The  verifying  of  this  simple  rule  in  any  case  of  actual  construction  is  both  inter- 
esting and  curious,  (n  the  breakwater  at  Burlington,  Vt.,  for  instance,  the  assumed 
economic  width  of  crib  was  placed  at  22  feet,  its  length  40  feet,  width  of  bermesO 
feet,  and  the  average  depth  of  water  is  32  feet.  The  cost  of  a  cubic  foot  of  ston* 
(last  year's  prices)  is  3  cents,  and  as  the  cribs  were  designed  to  have  two  interior  longi- 
tudinal and  four  cross-walls,  of  alternating  courses,  and  the  cost  of  hemlock  last 
vear  was  $25  per  M  feet,  B.  M.,  and  cost  of  drift-bolts  6  cents  per  pound,  the  cost  of  one 
hemlock  course  and  stone  filling  would  be  (85.47.    Applying  the  equation,  or  rule. 

we  have  a?  =^'        — 17=35—17=18  feet,  and  it  follows  that  the  most  economic 

80  X  Tojf 
height  of  the  foundation  is  18  fcetj  and  that  the  crib  should  be  14  feet  deep ;  also,  that 
the  width  of  crib  and  the  same  form  of  construction  will  not  allow  a  change  of  a  sini,'le 
foot  in  the  depths  of  the  crib  and  foundation  in  cither  direction  without  an  increase 
of  cost,  which  may  easily  be  verified  by  actual  estimate.  Furthermore,  that  this 
will  amount  to  about  $7.50  per  linear  foot  of  the  structure  if  cribs 22  feet  wide  oolj 
were  carried  to  the  bottom,  and  to  $3.50  per  linear  foot  if  the  foum^ation  was  to  be 
carried  to  the  surface  of  the  water. 

Of  course  there  are  always  other  conditions  depending  upon  the  location,  such  as 
the  degree  of  wave  disturbance,  draught  of  vessels,  etc.,  which  must  not  be  over- 
looked in  determiuing  the  height  of  the  foundation;  but  in  most  of  the  works  of 
this  character  an  application  of  the  rule  would  show  that  limit  towards  which  the 
foundation  should  tend,  the  other  considerations  being  accorded  their  due  weight. 

The  principle  involved  in  this  method  of  investigation  could  be  still  further  ex- 
tended; for  instance,  under  one  of  the  usual  conditions  of  crib  construction,  that  the 
width  shall  be  the  same  as  the  depth  of  water,  the  width  of  crib  may  be  introduced  as 
a  variable  in  the  calculation ;  however,  the  expression  for  its  most  economic  depth  and 
width  becomes  too  complicated  under  such  circumstances  for  ready  application  and 
it  assumes  a  value  which  can  only  bo  expressed  conveniently  in  algebraic  language.  ^ 

In  so  far  as  estimates  on  crib- work  and  foundations  are  concerned,  since  the  cost  of 
timber  is  usually  the  same  for  all  lengths  up  to  24  feet,  any  width  within  that  limit 
may  be  assumed  for  the  crib,  and  if  the  first  application  of  the  rule  gives  rise  to  any 
incongruity,  such  as  a  too  great  width  of  crib  for  its  depth,  resulting  from  the  calcu- 
lated economic  depth  of  foundation,  or  the  foundation  coming  too  high  for  stability 
under  the  action  of  the  waves,  or  again  so  as  to  endanger  vessels  alongside  the  stract- 
ure,  then  a  second  application  of  the  rule,  based  on  a  new  assumed  width  and  anew 
calculated  cost  of  oue  of  the  hemlock  courses  and  filling,  would  usually  eliminate  the 
incongruity,  and  result  in  as  economic  a  structure  as  could  be  built  of  the  form  se- 
lected. 

The  problem  of  providing  a  stable  structure  in  extension  of  the  breakwater  at  Bur- 
lington, Vt.,  also  involves  a  consideration  of  ice  thru  stand  a  form  of  structure  to  meet 
it.  This  has  been  done  in  the  plan  herewith  submitted,  by  giving  the  exterior  face  of 
the  crib  and  superstructure  a  slope  of  45  degrees  from  2  feet  below  low  water  to  the 
crest,  and  a  simple  but  secure  method  of  framing  the  timbers  of  the  sloping  wall  to 
the  cross- ties  has  been  devised,  all  of  which  would  seem  to  afford  entire  security  in 
the  event  of  a  movement  of  ice  occurring  against  the  breakwater. 

The  plan  herewith  contemplates,  therefore,  that  the  structure  should  consist  of » 
stone  foundation  70  feet  wide  at  base,  31  feet  wide  on  top,  and  18  feet  deep,  which 
will  bring  the  top  of  the  foundation  14  feet  below  extreme  low  water.  On  tuis  foun- 
dation cribs  of  hemlock  timber  should  rest,  being  22  feet  wide  and  40  feet  long  and 
having  the  usual  grillage  bottoms  and  pine  tops ;  only  the  outer  wall,  for  2  feet  at  its 
top,  is  to  be  drawn  in  on  a  slope  of  1  on  1 ;  this  is  to  have  a  continuous  superstruct- 
ure, the  inner  and  interior  walls  being  formed  as  usual,  except  that  the  latter  are  to 
be  formed  of  6  by  10  inch  timbers,  and  the  outer  wall  is  to  be  composed  of  8^  by  8i  io^'° 
timbers,  setting  on  edge,  so  as  to  form  a  continuous  wall,  inclined  at  an  angle  of  4o 
degrees  and  measuring  12  inches  thick  horizontally. 
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Sncli  ft  structure  wonld  cost  $74.20  per  rnnniDg  foot,  as  compared  with  $97.60  per 
Tanning  foot  for  the  structnre  heretofore  built  iu  the  same  depth  of  water  and  at  the 
same  cost  for  materials,  a  saving  of  24  per  ceut.  on  the  former  cost. 
Very  respectfully,  your  obedient  servant, 

M.  B.  AdamIs, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  C.  E.  Blunt,  Coi-ps  of  Engineers,  U.  8.  A.) 

The  work  of  actaal  constraction  at  this  harbor  during  the  past  year 
was  limited  to  some  slight  repairs  that  were  made  to  the  iiorthern  end 
of  the  breakwater,  so  as  to  bring  300  linear  feet  of  that  end  of  the  struct- 
ure above  ordinary  high-water  level.  Such  was  the  delay  attending 
the  examination  of  the  plans,  specifications,  etc.,  for  the  modification  in 
the  scbemefor  further  extensions  of  the  breakwater,  that  the  first  work  to 
be  done  under  this  modified  scheme  could  not  be  advertised  until  just 
before  the  close  of  the  fiscal  year. 

It  is  expected  that  the  usual  satisfactory  responses  will  be  received 
in  answer  to  the  advertisements,  and  that  the  available  funds  will  be 
pledged,  under  contract,  for  the  construction  of  240  linear  feet  of  exten- 
sion to  the  southern  end  of  the  breakwater  in  July  ^  also,  that  opera- 
tioDS  will  be  commenced  in  July  or  very  soon  thereafter. 

As  additio:)ul  funds  become  available  for  this  improvement  it  is  ex- 
pected they  will  be  applied  in  further  extensions  to  the  breakwater,  so 
as  to  keep  pace  with  the  growth  of  the  commerce  and  the  extensions  of 
the  line  of  docks  and  wharves  of  the  harbor,  and  in  maintenance. 

Money  statement 

July  1,  18iJ6,  amount  available ^3,202.31 

Amoant  appropriated  by  act  approved  Angost  5, 1886 18, 760. 00 

21,952.31 
Jaly  1, 1887,  amoant  expended  daring  fiscal  year,  exclnsive  of  liabilities 

outstanding  July  1,  1886 1,382.07 

July  1,  1887,  amount  available 20,570.24 

{Amount  f estimated)  required  for  completion  of  eztistinff  project 184, 250. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAI.  STATISTICS. 

Name  of  harbor,  Burlington,  Vt.;  collection  district,  Vermont ;  nearest  light-house, 
Juniper  Island. 

Statement  of  importations  by  water ^  from  Canada,  at  the  port  of  Burlington^  Vt,  during 
the  se^ison  of  navigaiion,  1886. 


Articles. 


Pine  and  spmoe feet.. 

Hemlock  and  bass do... 

Lath pieces.. 

Pine  and  cedar  shingles M., 

Pickets pieces- 


Total.. 


Quantity. 


Value. 


41,187.386 

$407,612 

003,430 

6,008 

0,080,100 

11,204 

8,628 

6.658 

8,670,614 

82,404 

653,886 


Digitized  by 


Google 


2410     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U;  S.  ARMT. 

Number  and  tonnage  of  veeseU  tohioh  entered  and  cleared  at  the  custom-house,  port  of  Bw 
lingtonf  Vt,  during  the  year  1886. 


VeM^ls. 

Entered  from 
Canadft. 

Cleared  for 
Canada. 

Coastwise 
clearances. 

AmerioAD 

No, 
47 
2C8 

Tons. 
4,889 
20,523 

No. 
13 
183 

Tons. 

1,254 

23,566 

No,      Tons. 

Foreigu • 

a  1    ieii 

Total 

255 

31,412 

193 

24,820 

14 

1,613 

The  above  waa  received  through  the  kindness  of  the  collector  of  onstoms. 


0  0  8. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

The  project  for  this  improvement  was  adopted  in  1872,  and,  as  modi- 
fled  in  1882  and  1884,  proposes  the  formation  of  a  channel  from  Yer- 
gennes,  Yt.,  to  Lake  Ohamplain,  of  a  navigable  width,  and  to  aflford  a 
least  depth  of  8  feet.  (See  Beports  of  Chief  of  Engineers,  1872,  page 
273;  1882,  page  712;  and  1884,  page  2159.) 

The  last  operations  under  the  above  head  consisted  in  the  dredging 
of  some  11,773  cubic  yards  of  obstructing  material  from  Bull  Brook 
Bend  and  its  vicinity  in  1884,  whereby  much  benefit  was  done  the  gen- 
eral navigation  of  the  channel  and  the  improvement  of  this  obstruction, 
which  had  been  the  most  serious  on  Otter  Creek,  was  perfected. 

In  order  to  complete  the  scheme  of  improvement,  the  channels  at 
Sharkie's  and  Crittenden's  bends,  at  Steamboat  Landing  and  at  the 
mouth  of  the  creek,  should  all  receive  attention,  as  contemplated  in  the 
original  and  modified  projects. 

Money  statement. 

July  1,  1886,  amount  available f648.34 

July  1,  1887,  amount  available 648.34 

{Amoun  t  f  estimated )  required  for  completion  of  existing  project 39, 748. 00 
Amount  t-nat  can  be  profitably  expended  in  fiscal  year  enaed  J  une  30, 1889 .      5, 000. 00 
Submitted  in  compliance  with  requireuients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL    STATISTICS. 

The  collector  of  customs  was  unable  to  ci  ve  any  statement  in  regard  to  Otter  Creek, 
and  the  latest  information  obtainable  with  regard  to  its  commerce  is  that  in  the  Re- 
port of  the  Chief  of  Engineers  for  1879,  as  follows : 

COMMERCE  OF  OTTER  CREEK  DURING  THE  YEAR  ENDING  JUNE  30,  1879. 

Coal tons-.  3,000 

Kaolin do...  1,500 

Timber feet..  4,000,000 

Brick number..       100.000 

Potatoes bushels..  4,000 

Merchandise tons..  500 
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O  O9. 

IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1881,  its  object 
being  the  formation  of  a  channel  of  navigable  width  and  a  least  depth 
of  8  feet  at  low  water  between  the  falls  at  Ticonderoga  village  and  Lake 
Ohamplain,  a  distance  of  about  2  miles.  (See  Report  of  Chief  of  En- 
f^ineers,  1881,  page  726.)  The  improvement  was  estimated  to  cost 
$42,516,  of  which  amount  $12,000  have  been  appropriated. 

There  have  been  no  operations  during  the  fiscal  year.  The  amount 
appropriated  by  act  approved  August  5, 1886,  $2,000,  has  been  pledged 
under  contract  dated  March  9,  1887 ;  and  it  is  expected  that  work  as 
comprehended  in  the  contract,  being  the  removal  of  10,000  cubic  yards 
from  the  channel,  will  soon  be  commenced  and  finished,  which  will  prac- 
tically exhaust  the  available  funds. 

In  order  to  fully  carry  out  the  scheme  of  improvement,  the  channel 
that  will  be  afforded  with  the  completion  of  the  existing  contract 
ought  to  be  very  generally  deepened,  so  as  to  afford  an  8-foot  draught 
instead  of  a  6-ioot  draught,  since  operations  have  thus  far  been  directed 
towards  the  securing  of  the  lesser  depth,  as  the  first  step  in  the  im- 
provement. 

Money  statement 

Amoaot  appropriated  by  act  approved  August  5,  18^6 t^,  000. 00 

July  1,  18H7,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 135.40 

Julyl,  1887,  amount  available 1,864.60 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 516. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      5, 000. 00 
Submitted  in  compnance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS  EOR     THE    PORT  OI'    TICONDEROGA,     NEW  YORK,   FOR   THE 
CALENDAR  YEARS  1881  AND  1886. 

Freight  received  in  1881,  38,000  tons ;  in  1886,  55,000  tons. 
-  The  collector  of' customs  for  the  district  of  Champlain  reports  that  the  above  was 
obtained  from  the  postmaster  at  Ticonderoga  and  from  Mr..  M.  B.  Burleigh.    He  also 
reports  that  the  '*  presidents  of  Ticonderoga  declare  that  the  improvements  to  Ti- 
conderoga River  keep  down  the  rates  of  freight,  etc." 


OO  10. 


IMPROVEMENT  OF  NARROWS  AT  LAKE  CHAMPLAIN,  NEW  YORK  AND 

VERMONT. 

The  project  for  this  improvement  was  adopted  in  1885,  and  has  for 
its  object  the  removal  of  such  obstructions  in  the  channel  between 
Whitehall,  N.  Y.,  and  Benson  Landing,  Vt.,  as  will  afford  a  least  depth 
of  12  feet  and  a  least  width  of  150  feet.  The  entire  undertaking  was 
estimated  to  cost  $86,000.  Tliere  were  $30,000  appropriated  for  the 
work  by  act  approved  August  5, 1886.  The  most  important  portions 
of  the  improvement  were  duly  advertised  September  21, 1886,  and  the 


Digitized  by 


Google' 


Digitized  by 


Google 


h 


P 


Digitized  by 


Google 


h 

I 
1 


Digitized  by 


Google 


APPENDIX   0  0 — ^REPORT   OF   MAJOR   ADAMS.  2413 

Vlaiu,  -wbich  was  approved  by  the  Secretary  of  War  in  an  indorsement 

'Elated.  INovember  23,  and  referred  to  me  with  your  letter  dated  Decern- 

*^^r  1,  1886,  I  have  the  honor  to  inclose  a  report  by  Assistant  Engineer 

"Jobn  C.  Churchill,  jr.,  of  an  examination  of  said  narrow  channel,  made 

*i>y  him  under  my  instructions. 

The  report  ot"  Mr.  Churchill  is  concurred  in  by  me,  except  that  the 

estimate  of  cost  for  the  removal  of  12,000  cubic  yards,  consisting  mainly 

of  bowlders  at  the  west  end  of  the  Gut  Channel,  should,  I  think,  be 

placed  at  $12,000  and  10  per  cent,  for  contingencies,  or,  say,  $13,200, 

making  the  entire  estimate  $14,300,  instead  of  $10,175. 

1  would  also  state  that  the  reasons  that  have  caused  10  feet  to  be  as- 
sumed  as  the  depth  to  be  attained  in  this  improvement,  when  12  feet  is 
the  usual  depth  in  other  improved  channels  in  this  lake,  are  that  a  hard 
pan  or  soft  flat  rock  would  be  encountered  at  a  greater  depth  here,  and 
l^he  channel  would  require  deepening  throughout  its  entire  length  if  the 
<lepth  was  made  greater  than  10  feet. 

Previous  papers  in  relation  to  this  subject  are  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 


tThe  Chief  of  ENaiNEEBS,  CJ.  S.  A. 


Major  of  Engineers. 


report  of  mr.  john  g.  churchill,  jr.,  assistant  engineer. 

United  States  Engineer  Office, 

Burhngtotiy  Vt,  December  16, 1886. 
Major  :  I  have  the  honor  to  sabiuit  herewith  my  report  of  a  survey  of  the  channel 
between  North  and  South  Hero  islands,  Lake  Chainpiain,  Vermont,  known  as  '*The 
Out,"  made  under  your  instructions. 

^'The  Gut"  is  the  main  channel  between  ports  on  Lake  Champlain  west  and  south  of 
^orth  and  South  Hero  islands  and  the  lar^e  body  of  water  lying  between  those  Islands 
-and  the  Vermont  mainland,  including  Macquam  Bay  and  St.  Albans  Bay. 

Comrantiication  with  this  latter  portion  of  the  lake  is  cut  off  at  the  south  by  the 
Hand-bar  bridge.  ''The  Gut," therefore,  is  a  very  important  channel.  It  is  about  2 
miles  long,  and  the  channel  throughout  it  varies  in  width  from  40  feet  at  the  west 
and  100  feet  at  the  east  entrance  to  three-quarters  of  a  mile  at  the  middle. 

At  each  end  of  *'Tho  Gut"  a  bar  extends  from  island  to  island,  and  it  is  the  portion 
-of  the  channel  through  these  bars  which  requires  improvement  to  make  it  safe  for  navi- 
ji^atiou,  the  remainder  having  a  depth  of  10  feet,  sutficient  for  the  needs  of  commerce 
iu  this  part  of  the  lake. 

There  is  no  permanent  current  through  this  passage,  but  only  such  as  is  caused  by 
high  winds. 

While  this  survey  was  in  progress  a  heavy  southwest  squall  occurred,  after  which 
a  current  set  out  of  *'The  Gut"  to  the  west  with  aui  estimated  velocity  of  2,500  feet  per 
hour. 

These  currents  and  the  west  and  southwest  winds  at  the  west  entrance,  and  north- 
east winds  at  the  east  entrance,  make  the  navigation  of  these  narrow  channels  both 
•difflcalt  and  dauji^erous. 

The  effect  of  this  is  to  cause  many  vessels  from  the  upper  lake,  especially  tow-boats, 
to  make  a  detour  around  the  foot  of  North  Hero  Island  in  order  to  reach  Macquam 
and  St.  Albans  bays,  increasing  the  distance  3  miles  to  the  first  and  20  miles  to  the  sec- 
ond. 

I  learn  from  the  captain  of  the  steamer  Mcboqxiam  that  20,000  tons  of  freight  were 
tbns  necessarily  carried  by  that  steamer  to  Macquam  Bay  during  the  season  of  1^85 
through  this  north  channel  instead  of  through  "The  Gut,"  on  account  of  the  danger  in 
using  the  latter  channel. 

The  bar  at  the  west  entrance  is  composed  of  heavy  bowlders,  gravel,  and  clay. 
The  channel  through  it  is  40  feet  wide,  and  has  a  governing  depth  of  7  feet.  On  the 
side  of  this  channel  are  also  a  number  of  stones,  which  wore  fornierly  anchors  for 
light- house  buoys.  Ice  carried  away  the  buoys,  and  the  stones,  are  left  in  positions 
very  dangerous  to  navigation,  they  being  heavy  and  having  sharp  corners  and  edges. 
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One  of  these  lies  directly  in  tbe  channel,  as  now  iDdicated  by  the  buojs,  and  baa  bat  T 
feet  of  ^ater  over  it.  Tbe  steamer  Macquam  baa  twice  strack  rocks  in  this  channel 
and  been  badly  injured. 

I  would  respectfully  recommend  that  the  channel  through  this  bar  be  made  160 
feet  wide  and  10  feet  deep  at  low  water. 

Such  a  channel' would  be  aboat  800  feet  long,  and  wonld  necessitate  the  removal 
of  about  12,000  cubic  yards  of  material,  with  classification,  and  at  a  cost  approxi- 
mately as  follows : 

Removing  7,000  cnbio  yards  of  rock,  bowlders,  and  heavy  gravel,  at  |1  per 

cubic  yard $7,000 

Removing  5,000  cubic  yards  clay  and  small  gravel,  at  25  cents  per  cubic  yard.     1,250 
10  per  cent,  for  contingencies 625 

Total  cost 9,075 

This  improvement  would,  I  believe,  be  permanent  in  ita  character,  the  materials  of 
which  the  bar  is  composed  being  such  that  very  little  filling  would  ever  take  place. 

The  bar  at  the  east  entrance  to  ''The  gat"  is  composed  of  small  gravel  and  clay, 
with  a  few  bowlders. 

The  channel  through  it  is  100  feet  wide,  with  a  least  depth  of  8  feet.  f 

This  channel,  on  account  of  its  greater  depth  and  width,  is  not  so  dangerous  as  that  | 

at  the  west  entrance. 

It  wonld  be  greatly  improved,  however,  by  straightening  and  giving  it  a  uniform 
width  and  depth  with  that  proposed  for  the  west  entrance,  viz,  150  feet  width  and 
10  feet  depth  at  low  water. 

This  would  necessitate  the  removal  of  about  4,000  cubic  yards  of  clay  and  gravel, 
costing,  approximately,  as  follows: 

Removing  4,000  cubic  yards  of  clay  and  gravel,  at  25  cen^s  per  cubic  yard. . .     $1, 000 
10  per  cent,  for  contingencies - 100 

Total 1,100 

The  total  estimated  oost  of  improving  the  channel  through  ''The  gut''  will  be,  there- 
fore: 

Improving  west  entrance |9,073 

Improving  east  entrance -• * 1,100 

Total  cost  of  improvement 10,175 

It  is  impossible  to  get  full  commercial  statistics  of  this  channel,  as  no  record  is  kept 
of  vessels  passing  through  it.  It  is  used  both  by  steam  and  sail  craft.  Tfie  steamer 
Maequdm  carried  through  it  about  5,000  tons  of  freight  during  the  season  of  1885. 

If  the  improvement  recofflmeoded  is  made  '  'The  gut "  will  l^  used  by  two  boats  ply- 
log  between  Maoc^uam  and  St.  Albans  Bays,  and  ports  west  and  south  of  the  iblanda, 
and  a  great  aid  will' be  given  to  the  commerce  of  this  part  of  Lake  Champlain. 
Respectfully  submitt^. 

John  C.  Churchill,  Jr., 

A68i$tant  Engineer, 
MaJ.  M.  B.  Adams, 

Carps  o/Bngineeri,  U,  8,  A, 


OO  12. 

PRELIMINARY  EXAMINATION  OF  WADDINGTON  HARBOR,  NEW  YORK. 

United  States  Engineer  Office, 

Burlington^  R.,  November  24, 1886. 
General  :  In  oompliaDce  with  your  instructions  communicated  in 
circnlaF  letters  dated  September  27  and  October  28,  1886,  and  as  re- 
quired by  section  6  of  river  and  Larbor  act  approved  August  6, 1886, 
I  have  the  honor  to  transmit  herewith  a  report,  by  Assistant  Engineer 
John  C.  Churchill,  jr.,  on  a  preliminary  examiuation  made  of  Wadding- 
ton  Harbor,  New  York,  with  a  view  to  determiuiug  whether  it  is  advis- 
able,to  improve  that  harbor. 
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His  report  sets  forth  fally  and  particalarly  the  reasons  on  which  he 
bases  the  opinion  that,  at  most,  the  only  feature  in  which  this  harbor 
is  regarded  as  worthy  of  improvement  is  that  of  dredging  0,000  cabic 
yards  of  mud,  sawdust,  etc.,  from  between  the  foot  of  Ogden  Island  and 
the  ferry  dock,  where  dredging  was  done  in  1875,  but  that  has  now  be- 
come somewhat  obstructed  in  consequence  of  an  accident  to  the  dam 
above  allowing  a  quantity  of  such  material  to  pass  below  and  find  lodg- 
ment there. 

I  concur  in  the  views  expressed  in  Mr.  Churchill's  report,  that  it  would 
not  be  advisable  to  undertake  any  general  improvement  of  this  harbor, 
the  requirements  of  its  commerce  rendering  such  an  outlay  injudicious. 
Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Major  of  Engineers. 

The  Chief  of  Enoineers,  U.  S,  A. 


mr.  john  c.  churchill,  jr.,  a86irtant  engineer. 

United  States  Engineer  Office, 

Burlington,  Vt,,  November  15, 1886. 

Major  :  I  have  the  honor  to  submit  herewith  the  following  report  of  an  examina- 
tion of  Waddington  Harbor,  Kew  York,  made  nnder  your  instructions  on  the  2d  and 
3d  of  this  month.  Waddington  is  situated  on  the  St.  Lawrence  River,  18  miles  below 
Ogdensborgh,  and  is  a  Tillage  of  about  1,000  inhabitants.  Ogden's  Island  is  opposite 
the  town  and  extends  about  2  miles  above  and  1  mile  below  it,  and  is  separated  from 
the  American  shore  by  Little  River,  a  stream  which  is  from  one-eighth  to  a  quarter  of 
a  mile  wide. 

To  the  north  of  Ogden's  Island  is  the  Rapids  plat  of  the  St.  Lawrence  River,  around 
which  a  canal  has  l^en  built  by  the  Canadian  Qovemment,  which  canal  is  used  by 
vessels  ascending  the  river.  The  village  was  founded  by  the  O^den  family,  who 
early  in  the  century  owned  the  island.  They  built  a  dam  across  Little  River  and  so 
furnished  water-power  for  the  mills  and  manufacturing  establishments  which  are 
situated  upon  and  below  the  dam.  They  also  built  abridge  about  900  feet  above  the 
dam,  which  was  originally  partly  of  cribs  and  partly  solid,  having  spaces  through 
which  water  could  pass  or  be  shut  off  according  to  the  demands  at  the  dam.  There 
is  now  but  one  opening  of  35  feet  left  in  the  bridge,  and  it  is  intended  next  spring 
to  put  in  a  draw-uridge  here  and  so  give  communication  from  the  upper  part  or  Lit- 
tle River  to  the  dam. 

The  commerce  between  Waddington  and  other  ports  is  carried  on  almost  exclu- 
sively by  boats  drawing  no  more  than  7  feet  of  water. 

During  the  fiscal  year  ending  June  30,  1886,  no  boat  of  more  than  36  tons  entered 
or  cleared.  A  steam  freight-boat  makes  regular  trips  duriujy^  the  seanou  between 
Ogdensburgh  and  Waddington,  and  a  steam  ferry-boat  plies  dady  between  Wadding- 
ton and  Aforrisburgh.  Canada. 

For  convenience  oi  this  report,  Waddington  Harbor  may  be  divided  as  follows : 


(1)  From  the  head  of  Ogden's  Island  to  the  dam. 

h)  From  the  f        '  ^ 

below  the  dam. 


hi)  From  the  foot  of  Ogden's  Island  to  the  ferry  dock,  which  is  about  1,000  foet 


(3)  From  the  ferry  dock  to  the  dam. 

(1)  From  the  \ead  of  OgdeiCe  Uland  to  the  dam.— In  1874  and  1875  a  channel  was 
dredged  through  the  bar  at  the  head  of  Ogden's  Island,  and  a  depth  of  10  to  12  feet 
made  through  it. 

From  soundings  taken  in  the  channel,  I  found  a  least  depth  of  12  feet,  showing 
that  it  has  retained  the  depth  made. 

From  this  bar  there  exists,  and  has  for  many  yean  existed,  a  channel  to  the  bridge 
from  3O0  to  60U  feet  wide  and  from  10  to  15  feet  deep,  making  a  continuous  channel, 
amply  deep  for  the  present  needs  of  commerce,  from  the  8t.  Lawrence  River  to  the 
bridge,  which  is  the  present  limit  of  navigation  in  this  direction. 

From  the  bridge  to  the  dam  there  is  a  cnannel  with  a  least  depth  of  8  feet,  which 
will  accommodate  all  commerce  likely  to  reach  the  dam. 

(2)  From  the  foot  of  OgdenU  Island  to  the  ferry  docl;.— During  the  fall  of  1874  and  the 
summer  of  1875  a  channel  was  dredged  from  deep  water  below  the  ferry  dock  to  that 
dock. 
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From  the  foot  of  Ogden's  Island  to  within  200  feet  of  the  ferry  dock  I  fbojid  the 
channel  to  he  in  sood  condition,  having  a  leaat  depth  of  10  feet,  hnt  from  tJie  point 
above  mentioneato  the  ferry  dock  I  found  the  channel  filled  from  2^3  feet  urith 
mad  and  sawdnst.    This  material  was  deposited  there  last  spring,  whea  160  feet  of 
the  south  end  of  the  dam  gave  way,  the  flood  carrying  mud  and  sawdust  to  th-is  poixit. 
To  rectify  this  will  require  the  dredging  of  a  channel  250  feet  long  by  200  feet  ^wide 
to  a  depth  of  10  feet,  necessitating  the  removal  of  about  6,000  cubic  yards,  aoo-w  meas- 
uremeut,  of  soft  material,  at  a  cost  as  follows : 

Dredging  6,000  oubio  yards  mud  and  sawdust, at  25  cents  per  yard --$!» 500 

Add  10  per  cent,  for  contingencies 150 

Total 1,650 

(3)  From  the  ferry  dock  to  the  dam,— In  1875  a  channel  was  dredged  from  the  fenj 
dock  to  the  dock  near  the  mills  on  the  dam,  making  a  least  depth  of  3^  feet,  the  depth 
being  limited  by  rock. 

During  the  summer  of  1881  work  was  commenced  on  this  same  channel  with  a  view 
to  deepening  it  by  excavating  the  rock.  An  area,  160  feet  long  by  50  wide,  was  broken 
up,  but  the  loose  rook  was  not  removed,  as  the  appropriation  gave  out  This  work  did 
not  improve  the  depth  of  the  water  in  the  channel,  but  still  left  tt  with  a  governing 
depth  of  3i  feet. 

There  is  also  a  channel  next  the  island  up  to  the  dock  line  at  the  dam  from  60  to 
100  feet  wide  with  a  depth  of  from  6  to  14  feet.  This  channel  might  be  used  in  case 
boats  drawing  more  than  3^  feet  of  water  wished  to  approach  the  dam. 

At  the  time  of  the  examination  there  was  no  indication  that  either  of  those  chan- 
nels was  used  or  had  been  for  some  months  at  least. 

At  the  dam  there  is  a  grist-mill  and  a  furniture  manufactory  which  are  running, 
two  saw-mills  and  a  carding-mill  not  running. 

These  milld  all  run  some  part  of  the  year,  but  have  been  doing  very  little  this  sea- 
son on  account  of  the  break  in  the  dam,  mentioned  before,  and  which  was  repaired 
only  last  month. 

It  does  not  appear  that  any  of  these  mills  need  further  harbor  facilities  than  they 
already  have. 

Many  of  the  people  of  Waddington  are  very  anxious  that  a  lock  should  be  built  at         * 
the  dam  which  would  allow  boats  to  pass  it.    A  survey  and  estimate  with  this  ob- 
ject in  view  was  made  under  the  direction  of  Col.  John  M.  Wilson,  in  1875,  but  the 
execution  of  the  project  was  not  recommended  at  that  time.    There  is  less  need  for 
such  a  lock  now. 

Waddington  is  a  port  of  entry  in  the  collection  district  of  Oswegatchie.  The  near- 
est American  light-house  is  at  Ogdensburgh,  and  Fort  Montgomery,  100  miles  distant, 
is  the  nearest  work  of  defense. 

A  comparison  of  the  custom-house  reports  of  the  last  fiscal  year,  with  those  of  1882 
and  1883,  is  made  herewith : 


Tear. 

ReToone 
from  cus- 
toms. 

Value    of 
im  porta. 

Value   of 
exports. 

Knmherof 
reaaela 
cleared. 

Kainberof 
vessels 
entoxed. 

1883 

$12,638.87 
15,121.60 
7,836.76 

$67,800.00 
73,. 562. 00 
47, 874. 00 

$8,000.00 
86100 

20 

20 

1883 

(•) 

lg«5 

3 

*  Not  given. 


Very  respectfully. 


H^J.  M.  B.  Adams, 

Corps  of  JEngineere,  U.  8, 


John  C.  Churchill,  Jr., 

Aeeietant  Ewnneer. 
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APPENDIX  P  P. 


kNNUAL  WATER-LEVEL  CURVES  OF  THE  NORTHERN  AND  NORTHWEST- 
ERN LAKES. 

Tri-daily  observations  of  water-gauges  were  made  at  Charlotte  and 
^ackett's  Harbor,  N.  Y.,  on  Lake  Ontario,  from  Jnly,  1882,  to  June  30, 
883,  and  continued  at  Charlotte  from  July,  1883,  to  June  30,  1887. 
'lie  zero  of  the  gauge  at  Charlotte  was  lowered  4.5  feet  by  Lieut.  Col. 
1.  M.  Eobert,  Corps  of  Engineers,  in  May,  1883,  and  is  now  at  4.98 
H't  below  the  plane  of  reference  of  the  lake. 

Observations  were  also  made  at  Erie  Harbor,  Pa.,  and  at  Cleveland 
larbor,  Ohio,  on  Lake  Erie,  from  July,  1882,  to  June  30, 1887;  at  Mil* 
aukee.  Wis.,  on  Lake  Michigan,  from  July,  1882,  to  June  30, 1887,  and 
[lily  observations  at  Escanaba,  Mich.,  on  Green  Bay,  Lake  Michigan, 
om  July,  1882,  to  June  30, 1887.  At  the  last-named  place  observations 
ere  not  made  in  January,  February,  March,  and  April  in  the  years 
iS3, 1885,  and  1887,  nor  in  January,  February,  and  March,  in  1884  and 
>8C,  by  reason  of  ice  and  snow.  Gapt.  W.  L.  Marshall,  Corps  of  Engi- 
jers,  in  his  letter  of  October  1, 1887,  states : 

[n  former  reports  the  zero  of  Escanaba  gauge  has  been  assumed  as  0.76  foot  above 
3  plane  of  reference,  but  a  comparison  of  corrected  readings  at  Milwaukee  and  Es- 
3aba  show  that  the  determinations  of  the  plane  of  reference  at  Milwaukee  and  £s- 
laba  vary  0.187  foot,  the  Escanaba  plane  neing  too  high  or  the  Milwaukee  deter- 
nation  too  low. 

The  reported  readings  for  Escanaba  have  been  further  reduced  0.187 

)t  to  compare  with  Milwaukee. 

Daily  observations  were  made  at  Sand  Beach,  Lake  Huron,  from  Sep- 

nber,  1874,  to  June  30, 1887,  and  at  Sault  Ste.  Marie  from  December, 

U,  to  May  30, 1887,  and  at  Marquette,  Mich.,  on  Lake  Superior,  from 

ly,  18Sl%  to  June  30, 1887. 

The  accompanying  plates  are  continuations  of  those  published  in  the 

nual  Keport  of  the  Chief  of  Engineers  for  1882,  Part  III,  page  2820. 

tthli/  mean,  of  water-level  at  Sand  Beach,  Lake  Huron ,  from  September,  1874,  to  June  30, 
1S61,  in  feet,  below  the  plane  of  reference  adopted  in  1876.    (See  plate.) 


Year. 


Jan. 


FteL 


3.09 

3.n 

2.89 
2.79 
3.32 
3.80 
3.60 


Feb. '  M»r. 


Fea.   F—t, 


3.76  I 
3.13  I 

2.40 ; 

2.06 
3..'i6 
3.HS  , 
3.30  j 


3.71 
3.00 
2.47 
2.79 
3.60 
3.K7 
a29 


Apr. ,  May. 


FMt. '  Feet. 


Jane. 


F9«L 


3.52 
2.72 
2.89 
2.86 
8.57 
3.86 
3.27 


3.17 
2.12 
2.22 
2.46 
3.44 
8.46 
2.05 


I 


2.86 
1.63 
2.26 
2.29 
3.  .30 
2.97 
2.78 


July.  I  Aug.  Sept 


FtH. 


2.67 
1.19 
2.U8 
2.25 
3.26 
2.66 


F€€t, 


2.70 
1.25 
2.18 
2.  35 
.3. 39 
2.77 


FuL 
2.74 
2.66 
1.86 
2.45 
2.64 
3.47 
2.88 


Oct 


FmL 
3.01 
2.85 
1.76 
2.59 
2.63 
.3.71 
3.24 


Nov. 


I 


FeeL 
3.55 
2.96 
].91 
2.64 
2.82 
8.KI 
3.30 


Dec. 


Fe€L 
8.40 
8.23 
2.10 
2.00 
3.02 
3.8.^ 
3.56 
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^    Monthly  mean  of  toater-leveU  for  the  several  etationef  infeel^  below  the  planes  of  refcrenoe 

adopted  in  1876.    {See plates.) 


StatSoua. 

1881. 

1882. 

July. 

Aug. 

Sept 

Oct 

Fut. 
2.71 

Nov. 

Dec. 

Feet. 
2.75 
2.81 

Jan. 

FmL 
2.90 
3.29 

Feb. 

Mar. 

Feet 
2.90 
3.59 

Apr. 

Feet. 
'LTJ 
3.63 

May. 

Femt. 
2.60 
a.  24 

Joneu 

Sand  Beach 

FuU 
2.63 

Fut. 
2.80 

Feet, 
2.96 

Feet. 
2.58 

Feet, 
3.13 
3.49 

Feet. 
2.  37 

SanltSte.  Marie 

3.14 

1882. 

1803. 

1.35 

1.72 

2-10 

2.57 

3.05 

3.36 

3.59 

3.52 

3.30 

2.74 

1.36 

1.66 

2.14 

2.60 

8.04 

3.27 

3.47 

a  52 

3.40 

2.82 

0.92 

1.15 

1.50 

1.78 

2.15 

2.23 

2.48 

2.30 

2.2L 

2.16 

1.05 

1.19 

1.46 

1.91 

2.23 

2.74 

2.83 

2.62 

2.43 

2.31 

2.109 

1.919 

2.043 

2.448 

2.662 

2.993 

8.250 

3.210 

3.122 

2.910 

2.013 
2.23 

2.073 
2.17 

1.973 
2.29 

2.203 
8.52 

2.513 
2.77 

3.  203 
2.92 

3:12 

3.17 

3.13 

a  12 

2.85 

2.73 

2.69 

2.80 

2.88 

8.07 

3.30 

3.59 

3.59 

3.34 

2.80 

2.71 

2.79 

2.86 

2.92 

3.21 

3.61 

« 

3.72 

3.70 

3.64 

Charlotte 

Saokett's  Harbor 

Erie 

Cltiveland 

Milwaukee 

ErtcauHba  

Snnd  Beach 

Marquette 

hauU  Ste.  Marie. 


2.12  I 
2.18 
1.09  ! 
1.85 


1.51 
1.51 
0.01 
1.  J5 


2.427   2.065 
2.483    2.1'57 
2.55      2.  13 
3.  33     3.  23 
3.63      3  29 


Charlotte 

Erie 

Cleveland 

Milwaukee 

Escanaba  

Shd(1  Beach 

Mai-qnotte 

Sault  Ste.  Marie 


1883. 


1.28 

0.70 

0.05 

1.469 

1.693 

1.65 

2.08 

3.09 


1.436 

0.91 

1.01 

1.504 

1.583 

1.45 

2.965 

2.74 


1.867 

1.36 

1.32 

1.602 

1.843 

1.77 

2.997 

3.02 


2.29 

1..W 

1.64 

1.905 

2.053 

2.10 

3.20 

a  18 


2.55 

L50 
2. 02 
2.363 
2  293 
1.99 
a  35 
a  33 


2.64 
1.66 
1.99 
2.439 
2.343 
210 
a  464 
a  53 


1881 


270 
1.90 
2  32 
2  055 

229 


228 

219 

1.11 

1.97 

1.70 

1.20 

2.06 

1.87 

1.32 

2  544 

2  283 

2  113 





2  123 

244 

240 

2  00 

a9.>7 

a  68 

a  80 

*•"! 

0.97  , 
0.93 
1.  0.5  I 
1  898l 
l.P.'iSj 
1.87  ' 
3. 744 1 
3.61 


1.075  \ 

0.97 

0.97 

1.743 

1.843 

1.81 

a  541 

3.G2 


I 


Charlotte  

Erie   

Cleveland 

Milwaukee 

Escanaba 

Saud  Beach 

Marquette) 

Sault  Ste.  Made 


1884. 


1.2:9 

1.479 

0.90 

1.05 

1.19 

1.35 

1.899 

2.042 

L839 

1.932 

1.73 

1.85 

a  405 

aS90 

a  38 

a  34 

1.976 
1.48 
1.78 
2.294 
2  029 
2.20 
a  119 
a28 


2.38 
1.74 
211 
2.288 
2  119 
204 
2  770 
a  19 


2  98 
2.02 
2  59 


2538 
2  39 
2863 
a  14 


a044 

216 

266 


2  648  2.679 


2  603 
265 
a  067 

a  33 


1885. 


a  067 

a  36 

a58 

2  851 

2  37 

2  75 

2  92 

212 

2  84 

a  05 

a  19 

2  37 

2  672 
1 

2444 

2  476 

2.287 

238 

247 

247 

236 

a  2971  a48(» 

a  5r.7 

a608 

a54j 

a  63 

a  76 

a  94 

2.06 
1.37 
l.M 
1. 927 


1.723 
0.80 
1.13 
1.T23 


1.900.  1.785 
1.96  ,  1.67 
3.333!  a  005 
a  39  !  a  02 


Charlotte 

Erie     

Cleveland 

Milwaukee 

Encannba   , 

Sand  Beach , 

Marquette    

Sault  Ste.  Marie 


1885. 

1.58 

1.77 

1.96 

287 

2  84 

0.90 

0.90 

1.00 

1.20 

1.11 

1.17 

1.16 

1.31 

1.41 

1.53 

1.633 

1.424 

1.559 

1.703 

1.999 

1.603 

1.613 

1.599 

1.777 

2  0.56 

1.61 

1.46 

1.56 

1.79 

1.98 

2  757 

2  655 

2  708 

2  894 

a  033 

2  84 

2  63 

2  88 

a  03 

ail 

2  27 
1.00 


1886. 


1.94 
1.20 


1.58  I  1..56 

2  288  2.057 
1. 93U! 
218 

3  862 
a  41 


218 
a.'WO 
a  75 


1.94 

1.94 

0.97 

0.81 

1.90 

230 

1.50 

1.00 

2  29 

248 

1.60 

1.30 

2044 

1.757 

1.490 

1.230 

1.513 

1.273 

211 

1.92 

L63 

1.30 

3  691 

3  751 

3  6.55 

a  414 

3  92 

392 

3  94 

346 

0.88 
0.90 
1.20 
1. 159 
1.297 
1.21 
3  273 
3  30 


Charlotte , 

Erie 

Clevelnnd 

Milwaukee 

Eacanaba  

Sand  Beach 

Marquette    .-  .. 
Sault  Ste.  Marie 


1886. 


1.21 

1.42 

1.22 

1.349 

1.478 

1.37 

3  204 

an 


1.63 
1.56 
1.42 
1.581 
1.577 
1.52 
3  294 
296 


2  05 
1.86 
1.67 
1.822 
1.622 
1.70 

3  312 
a  13 


241 

2  04 
1.90 
1.916 
1.879 
1.1 

3  207 
a  15 


270 
217 
219 

2  261 
2313 
210 

3  360 
316 


2  78 
2  25 
227 
2  589 
2. 522 

2  42 

3  497 
3  57 


1887. 


298 
240 
2  60 
2  672 


2n» 
3  801 
a  82 


2  30 
1.86 
2  07 
2  304 


2.40 

3777 

392 


1.86 
1.50 
1.29 
2143 


219 
3  473 
3  99 


1.58 
1.51 
1.24 
2187 


2.28 

3305 

4.12 


1.19 
1.04 
1.M3 
I.W7 
1.96 
3348 
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APPENDIX  Q  Q. 


IMPROVEMENT  OF  THB  HARBOBS  OF  OAKLAND  AND  REDWOOD,  CALI- 
FORNIA. 


BE  POET  OF  COLONEL  G.  H,  MEN  DELL,  CORPS  OF  ENGINEERS^  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE '30, 1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKJS. 

IMPROVEMENTS. 


1.  Oakland  Harbor,  California. 

2.  .Redwoofl  Harbor,  California. 

3.  San  Francisco  Harbor,  San  Pablo  and 

Suiann  bays,  Straigts  of  Carquinez, 
and  months  of  Sacramento  and  San 
Joaquin  rivers. 


Removing  snnken  vessels  obstracting 
or  endangering  navigation. 


United  States  Engineee  Office, 

San  FrancisoOj  CaL,  July  26, 1887. 
Sib  :  I  have  the  honor  to  inclose  annaal  reports  for  the  year  ending 
June  30, 1887,  on  accodntof  river  and  harbor  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

6.  n.  Mendell, 
Colonelj  Corps  of  Engineers. 
The  Chief  op  Engineers,  U.  S,  A. 


QQi. 

IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 
statement  OF  PROJECT. 

.The  project  for  this  improvement  is  intended  to  secure  a  depth  of  18 
to  20  feet  at  low  water.  The  natural  depth  at  the  entrance  was  about 
i  feet.  The  means  for  securing  the  improvement  consist  in  two  stone 
jetties  extended  from  the  shore  to  deep  water  in  Ban  Francisco  Bay  ^  in 
Iredisring  between  the  jetties  and  increasing  the  tidal  prism  of  the  bar- 
t>4)r  by  excavation  of  the  tidal  basin,  and  by  connection  of  this  harbor 
rith  the  adjoining  basin  of  San  Leandro  by  means  of  a  canal. 
The  jetties  have  been  extended  as  follows,  viz : 

Feet. 

^orth  jetty 9.203 

jouth  jetty 11,866 

mo 
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The  jetties  are  uot  completed,  but  they  answer  for  the  present  araonnt 
of  tidal  volurae.  - 

The  channel  between  the  jetties  has  been  dredged  to  a  width  of  300 
feet,  and  middle  depth  of  low  water  of  14  feet,  and  side  depths  of  10 
feet. 

Nearly  two-thirds  of  the  amount  of  dredging  proposed  for  the  tidal 
basiu  has  been  completed. 

No  work  has  been  done  on  the  connecting  canal  with  San  Leandro, 
but  the  land  has  been  paid  for. 

A  channel  100  feet  wide  has  been  dredged  to  a  depth  of  14  feet  in 
front  of  the  city  of  Oakland. 

8ome  departures  from  the  original  project,  rendered  necessary  by  cir- 
cumstances occurring  after  the  preparation  of  the  project,  were  noted 
In  the  last  annual  report. 

OPERATIONS  OF  THE  PAST  YEAR, 

A  contract  for  dredging  the  tidal  basin  was  made  with  Von  Schmidt 
&  McNee  on  October  27, 1880.  The  work  was  begun  on  December  13, 
188G,  and  the  contract  was  completed  on  Jnne  30, 1887.  The  amoont 
was  322,882  cubic  yards.  The  price  was  15.9  cents  per  cubic  yard. 
The  material  was  conveyed  by  water  carriage  through  a  20-inch  pipe^to 
adjoining  marshes  and  retained  there  by  embankments  provided  and 
kept  in  order  by  the  contractors.  The  material  is  mud,  both  soft  and 
stifit'.  The  maximum  length  over  which  the  spoil  was  transferred  is 
4,000  feet.  The  mean  height  of  deposit  of  spoil  ashore  above  tide  was 
14  feet.  The  height  of  mean  tide  above  low  water  is  about  3  feet.  The 
depth  of  digging  below  low  water  was  3^  feet.  The  mean  height  trar 
eled  by  the  spoil  from  its  original  level  in  the  bed  of  the  estuary  to  its 
point  of  delivery  ashore  was  about  19  feet. 

The  monthly  record  of  amounts,  times,  and  distances  is  supplied  by 
Assistant  Engineer  L.  J.  LeConte  in  the  following  table : 


Month. 


December . 
January  ... 
February . . 

March 

April 

May 

June 


Total. 


Month's 
work. 


Oub.ydi. 
32,  sad 
43,628 


72,071 
67, 012 
61,380 
46,410 


822,882 


^^^  t"^: 


Sourg. 
116 
142 


210 
216 
107 


1.008 


3.16 
8.05 


10.00 
a  51 
8.20 
6.47 


40.29 


pipeline. 


Fut. 

1,506 


1.3J 

4,orti 


The  area  dredged  was  40.29  acres  and  the  consequent  increase  of  tidal 
prism  about  240,000  cubic  yards.  The  corresponding  increase  of  flow 
is  close  to  300  cubic  feet  per  second. 

Work  in  previous  years  increased  the  flow  per  second  by  900  cubic 
feet.  The  total  increase  has  therefore  been  1,200  feet  per  secoud,  whicli 
is  20  per  cent,  of  the  original  tidal  flow.  This  result  has  followed  the 
dredgiug  of  172  acres  of  flats  in  the  tidal  basin. 

There  remain  to  be  dredged  about  110  acres,  or  perhaps  more  in  case 
marsh  land  comes  to  be  surrendered  by  owners  for  the  purpose. 

This  done,  a  further  increase  of  about  450  cubic  feet  per  second  may 
\>e  anticipated^  whick^  is  e^l  (h^t  can  l^  adde4  until  tUe  QoqaeQtipp  shall 
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be  made  with  San  Leandro  Basin.  In  storing  the  spoil  some  slonghs 
in  the  marsh  land  were  closed  through  which  the  tide  has  always  flowed. 
The  loss  of  prism  dae  to  this  cause  must  be  deducted  from  the  increase 
above  stated.  The  loss  is  small,  but  although  not  yet  estimated  it  de- 
serves mention. 

Other  operations  of  the  year  were  incidental,  consisting  of  surveys, 
estimates,  and  office  work. 

PUESENT  CONDITION. 

While  the  jetty  channel  has  not  fully  maintained  its  depth  at  all 
points,  its  sections  show  increased  area.  These  indications  are  consid- 
ered to  be  favorable,  as  they  are  responsive  to  the  increase  of  the  tidal 
prism  elsewhere  remarked  as  due  to  dredging  of  the  tidal  basin. 

At  a  point  inside  the  present  entrance,  and  near  the  original  entrance, 
the  shoaling  bver  the  part  of  maximum  depth  since  1882  has  been  about 
3  feet,  while  the  increase  of  section  is  now  7.3  per  cent.  The  flanks  of 
the  channel  have  been  scoured  to  a  depth  of  2  to  3  feet.  Outside  of  this 
point  the  increase  of  section  has  been  about  12  per  cent.,  with  practi- 
cally the  original  dept^,  while  at  the  inner  point  the  increase  of  section 
is  14  per  cent.,  the  maximum  depth  having  been  reduced  nearly  1  foot. 
The  present  ruling  depth  is  10^  feet  at  low  water  and  17  feet  at  high 
Water. 

The  narrow  ship-channel  in  front  of  the  city  of  Oakland  has  main- 
tained its  depth,  the  only  exception  being  at  junction  with  the  cut  to 
the  ferry  wharf,  where  there  is  a  deposit  of  3  or  4  inches  of  sand,  which 
is  insignificant,  and  in  no  respect  an  obstruction  to  navigation. 

No  work  has  been  done  on  the  jetties  during  the  year.  The  north 
slope  of  the  north  jetty  has  been  injured  to  some  extent  during  the 
year  by  the  action  of  waves,  and  needs  to  be  again  filled  with  stone. 

The  south  jetty  remains  in  the  same  condition  as  at  the  beginning  of 
the  year. 

The  jetties  are  built  of  riprap  stone  allowed  to  take  its  natural 
slope.  They  are  built,  where  completed,  to  the  height  of  9  feet  above 
low  water  and  about  1  foot  above  the  highest  spring  tides.  The  parts 
exposed  to  the  action  of  the  natural  waves  and  the  inside  slopes,  wbieh 
are  acted  upon  by  the  forced  waves  develox)ed  by  the  large  ferry  steam- 
ers, are  laid  up  with  dry  masonry,  which,  being  comparatively  smooth, 
lessens  the  danger  of  injury  from  waves  and  imparts  a  workmanlike 
appearance. 

The  length  of  the  north  jetty  so  laid  up  on  top  and  inner  slope  is 
4,855  feet.  The  part  lying  shoreward,  1,600  feet,  is  not  intended  to  be 
laid  up. 

The  outer  division,  2^748  feet  in  length,  is  not  laid  up,  but  at  some 
future  day  this  may  need  to  be  done.  As  it  now  stands  this  division  is 
6  to  7  feet  above  low  water.  It  stands  in  7  to  8  feet  depth  of  water  and 
is  provided  with  a  foot-wall,  upon  which  the  dry  masonry  will  rest. 
The  north  slope  of  this  jetty  is  in  no  place  laid  up,  and  it  is  expected 
to  leave  it  always  simply  riprap  stone. 

The  top  of  the  finished  jetty  is  4  feet  wide,  and  the  channel  slope 
has  a  base  of  1^  to  1  height. 

The  inshore  division  of  the  south  jetty,  3,884  feet  in  length,  consists 
of  small  stones,  originally  deposited  to  a  height  of  10  feet  above  low 
water,  now  settled  to  9  feet  or  a  little  less.  The  slopes  are  natural  and 
DO  dry  masonry  finish  is  made  or  contemplated. 

The  middle  division  of  the  jetty  is  5,529  feet  in  length,  of  which 
4,917  feet  are  finished  in  masonry,  leaving  612  feet  unfinished.    The  top 
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and  both  slopes  are  laid  in  masonry.  !No  foot- wall  is  needed  on  sooth 
side,  owing  to  the  accretion  of  sand,  wliich  follows  the  construction  of 
the  jetty. 

The  outer  division  of  the  south  jetty,  2,465  feet  in  length,  is  all  in  rip 
rap  work.  It  will  probably  need  to  be  extended,  when  other  partN  of 
the  improvement  come  to  be  further  advanced.  The  laying  up  in  ma- 
sonry may  be  deferred  until  the  improvement  is  about  to  be  completed, 
or  perhaps  it  may  be  altogether  omitted.  As  originally  deposited,  the 
top  was  8  feet  above  low  water. 

FUTURE  OPERATIONS 

The  objects  to  which  the  next  appropriations  are  to  be  applied  are 
the  repair  of  north  jetty,  finishing  uncompleted  parts  of  the  second  di- 
vision of  the  south  jetty,  and  to  further  increase  of  tidal  prism  by  dredg- 
ing the  basin  and  cutting  the  canal  to  San  Leandro  Bay,  as  the  amount 
of  the  appropriations  may  justify. 

The  increase  of  commerce  in  Oakland  Harbor  canoes  applications  to 
be  made  for  speedier  accommodations  than  can  be  expected  from  the 
progress  of  the  work  carried  out  according  tothe  authorized  project. 
Already  considerable  departures  from  the  original  plan  have  been  ina(1e 
in  dredging  the  channel  between  the  jetties  and  in  front  of  Oakland,  iu 
answer  to  demands  of  this  kinds. 

The  project  does  not  call  for  dredging  at  private  or  public  wharves, 
and  to  this  time  it  has  not  been  done.  The  channel  in  front  of  Oaklaotl 
is  only  100  feet  in  width.  It  would  certainly  be  a  present  advanta|?e 
to  have  this  width  doubled.  If  sufficient  appropriations  are  madt' 
some  immediate  relief  might  be  given,  while  at  the  same  time  the  oat 
ural  progress  and  order  of  the  original  plan  could  be  followed. 

ESTIMATE  FOR  COMPLETION. 

A  revised  estimate  of  the  cost  of  completing  the  improvement  is  here 
given,  which  includes  necessary  bridges  over  the  San  Leandro  Canal, 
and  dredging  a  channel  to  full  depth,  both  of  which  points  were  omit- 
ted from  the  original  estimate  made  in  1874. 

To  finish  jetties  as  they  now  stand $30,856 

Drediring  channel  between  jetties  to  width  of  500  feet  and  depth  of  20  feet, 

lowwiter ;356,940 

San  Leandro  Canal ^^^'i^S 

San  Leandro  Dam 27,000 

Excavation  of  tidal  basin J5O,0^ 

Dredging  channels  in  inner  harbor  300  feet  wide  20  feet  at  low  water 129, 7^ 

Bridges  over  canal '^'SS 

Extension  of  south  jetty,  if  necessary,  2,000  feet ir)0,  OW 

Contingencies - 132,  M 

Total 1,590,074 

In  explanation  of  the  increase  it  may  be  said  that  the  item  of  bridges 
is  $200,000.  The  total  cost  of  dredging  channels  by  the  estimate  is 
$766,078,  of  which  $279,453  has  already  been  expended,  whereas  t^ 
original  estimate  included  only  $33,990.  These  items  alone  add  $932,000 
to  the  estimate.  On  the  other  hand,  the  actual  cost  of  dredging  the 
tidal  basin  promises  to  be  about  $400,000,  whereas  the  original  estimate 
was  $799,525.  The  jetties  were  originally  estimated  to  height  of  4fee^ 
above  low  water  at  a  cost  of  $401,500.  As  constructed  they  are  to  be  ^ 
feet  above  low  water,  and  are  expected  to  cost  $573;055.33. 
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Attention  is  asked  to  the  following  statistioR  collected  by  Assistant 
Engineer  L.  J.  LeCoute,  showing  the  increase  of  travel  and  freight  that 
now  passes  through  the  channel  over  the  amounts  existing  at  the  be- 
ginning of  the  improvement : 

APPROPRIATIONS  AND  EXPENDITTTRES. 

The  total  amount  appropriated  by  Congress  for  this  work  is  $934,600, 
and  the  amount  expended,  including  liabilities  on  June  30, 18^7,  is 
$926,321.72. 

The  nearest  port  of  entry  is  San  Francisco,  at  which  daring  the  fiscal  year  |6,857, 445 
were  collected  in  castoms  duties. 

Money  statement 

Jnly  1,  1886,  amonnt  available $4,129.71 

Amount  appropriated  by  act  approved  August  5,  IH86 f^O,  000. 00 

64, 129. 71 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $43,831.81 

July  1, 1887,  outsUndlng  liabilities 12,019.62 

.  55,851.43 

Julyl,  1887,  amount  available 8,278.28 

{Amount  (estimated)  required  for  completion  of  existing  project 1,690,074. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1889  500, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jh9tract  of  bids  for  dredging  in  Tidal  Bann,  Oakland  Barhor^  California,    PropoaaU 
opened  Oetoher  21,  1886,  at  12  m.,  hy  Col.  O.  H»  Mendell,  Corps  of  Engineers. 


"Ssmes  of  bidden. 


*Al]ezey  W.  Yon  Schmidt  and  Duncaii  MoNee. 

Pftdilo  Dredge  ComiMUiy 

Ueory  H.  Lynch .......•., 


Pep 
cabio 
yard. 


OenU. 
15.90 
17 
18 


Bemarks. 


Exearated  and  placed  aabora. 
Do. 
Do. 


*  Contract  awarded  to  Von  Schmidt  &  McNee,  dated  October  27,  1886. 
OOMMEBCIAL  STATISTICS. 


Tears. 


1874. 
1«78. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 


Na 


TraiBe  by 


ferries. 


Tripa 


eoo 

5,400 
8.800 
0.400 
8.000 
8.000 
6.000 
6,000 


Passengers. 


Kone. 
216, 240 
858.352 
802,210 
074. 001 
1, 553, 760 
444.142 
318,402 


Freight 


Tons. 
60,000 

120.000 
1. 051, 788 
1. 150, 370 
1, 142. 018 
1, 202, 230 
1,4.19.184 
1.487,024 


Traffic  by  Tessels. 

Freight 


No.      Register. 


1415  ! 
1085 
1120 
1004  ! 
1031  I 
1157 
1326  I 
1678  , 


Tonit. 
70,750  I 
100.125 
liO,  714 
144.004  I 
143,886 
163.553 
200,226 
188,047 


Tona. 
04,300 
211,627 
173.448 
257. 614 
215. 82U 
255,738 
805,437 
264,050 
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'  By  combin  iiig  the  above  statistics  we  have  the  foUowiug  comparative  eraud  totals  of 
tniriSc  tbroui;li  the  Jetty  chaDuel,  wherein  it  will  be  observed  that  the  increase  in 
thirteen  years  has  been  over  tenfold  the  original  auionnt : 


Tn^a 

1874  (before  improve- 
ment). 

1S87  (after  improve- 
ment). 

Paaaeogera. 

Freight. 

Passengers. 

Freight 

Bv  ferrv 

None. 
None. 

Tom. 
00.000 
94,300 

818.402 

Tont. 

1.487,924 

By  vmmIs 

264,950 

Total 

154.300 

318.402 

1,751, 974 

QQ2. 

IMPROVEMENT  OF  REDWOOD  HARBOR,  CALIFORNIA. 

The  improvemeDt  consists  in  dredging  a  channel  6,000  feet  in  length, 
near  the  town,  to  a  depth  of  3  feet  at  low  water.  The  depth  at  high 
tide  will  be  sufficient  for  the  class  of  vessels  engaged  in  the  trade. 

Bids  were  invited  for  the  purpose  of  putting  the  work  under  contract, 
but  the  Government  dredge  having  just  been  completed,  and  there  be- 
ing no  other  employment  for  it,  the  bid  was  declined,  and  the  GoverD- 
uient  dredge  was  put  on  the  Work  by  authority  of  the  War  Department. 

The  dredge  began  work  on  April  25,  and  by  June  30  it  had  gone  over 
about  2,900  feet  of  the  channel,  and  had  excavated  about  19,000  cubic 
yards,  giving  a  channel  50  feet  wide  and  about  2^  feet  in  depth  at  low 
water,  to  which  the  tide  adds  from  4  to  6  feet  at  high  water.  . 

The  dredge  being  just  from  the  shop,  and  being  put  to  its  first  work, 
and  the  crew  being  untrained,  not  much  progress  was  made  during  the 
first  month.  The  material  in  the  bed  of  the  channel  was  found  so  stiff 
as  to  choke  the  pipe  and  to  cause  great  delays.  Some  minor  modifica- 
tions were  made  in  the  dredge,  and  these,  with  added  experience,  have 
since  caused  better  progress.  The  spoil  is  placed  ashore.  The  dredge 
is  to  continue  on  this  work  until  it  shall  be  required  upon  the  rivers, 
for  which  it  was  especially  built,  unless  the  available  funds  shall  be  first 
exhausted.    They  are  sufficient  to  include  the  month  of  August. 

The  appropriation  herein  asked  for  is  intended  to  continue  the  im- 
provement, and  it  is  expected  to  complete  it  as  originally  projected. 

Kedwood  City  is  a  prosperous  town  of  2,000  or  3,000  i>eoplo,  from 
which  there  is  a  considerable  export  of  lumber,  leather,  tan-bark,  and 
agricultural  products.  The  town  is  situated  at  the  head  of  a  large  tidal 
channel  which  makes  out  of  San  Francisco  Bay. 

Its  commerce  is  carried  by  sloops  and  schooners  of  50  tons  capacity^ 
more  or  less.  The  bed  of  the  channel  near  the  town  being  dry  at  low 
water,  these  vessels  necessarily  are  of  less  draught  than  the  rise  of  the 
tide,  and  can  reach  or  leave  the  port  only  at  the  stage  of  high  tide.  The 
delays  incident  to  this  condition  of  the  channel  must  disappear  when 
the  improvement  shall  be  completed,  and  it  will  be  possible  to  employ 
somewhat  larger  vessels  in  the  trade. 

This  portion  of  the  channel,  lying  near  the  town,  is  the  only  part  need- 
ing improvement  at  present.  The  lower  channel  was  examined  during 
the  past  season  and  found  to  be  convenient  under  present  conditions  of 
navigation. 
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I^  is  recoDimended  tbat  the  full  appropriation  be  made.  A  less  sam 
w^ill  not  only  increase  the  final  cost,  but  if  the  appropriation  be  much 
l^Sfes  than  asked,  it  will  be  insufficient  to  justify  resumption  of  work,  and 
in  -t^hat  case  it  may  be  judicious  to  hold  the  money  until  increased  by  an 
additional  appropriation. 

Money  statement 

July  1,  1886,  amount  available $3,000.00 

Ainoaut  appropriated  by  act  approved  Aagast  6,  1886 5, 000. 00 

8,000.00 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $2,935.16 

July  1,  1887,  outstanding  liabilities I,b09.08 

4,544.*24 

July  1,  1887,  amount  available 3,455.76 

r  Anaount  (estimated)  required  for  completion  of  existing  proiect 7, 400. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889      7, 400. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1860  and  1867. 


Ahstract  of  bids  for  dredginff  at  Redwood^  Cat     Proposals  opened  at  12  m.  March  30, 
1837,  by  Col.  G.  H,  MendtU,  Corps  of  Engineers. 


Name  of  bidder. 


M.  J.Madison. 


Price  per 
cubic  yani 
excavated. 


CenU. 

24 


This  being  the  only  bid,  it  was  declined. 


8TAT1SMENT  OF  AMOUNT   OF   COMMERCB   AND   NAVIGATION   TO  AND  FROM  REDWOOD 
CITY  VIA  REDWOOD  CREEK  FROM  JULY  1,    1886,   TO  JULY  1,  1887. 

[Famished  by  Hanson  &.  Co.] 

IMPORTS. 

Pine  lumber Mfeet..  4,250 

Redwood  lumber do...  1,200 

Coal tons..  1,500 

General  merchandise do...  4,500 

Hides,  bark,  oils,  etc.  (tanners'  stock) do...  4,000 

EXPORTS. 

Redwood  lumber Mfeet..  r',000 

Shingles M..  35,000 

Split  posts 425,000 

Wood cords..  8,0iK) 

Tan-bark - do...  :<,500 

Otaiii tons-.  7,000 

Hay do...  8,000 

Taaners^  goods  (leather,  glnestock,  etc) do...  2,000 
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QQ3. 

SURVEY  OF  SAN  FRANCISCO  HARBOR,  SAN  PABLO  AND  8UISUN  BAYS, 
STRAITS  OF  CARQUINEZ,  AND  MOUTHS  OF  SACRAMENTO  AND  SAN  JOA- 
QUIN RIVERS. 

The  act  of  August  5, 1886,  appropriated  the  sum  of  $11,000  for  the 
survey  of  Sau  Francisco  Harbor  and  the  interior  bays,  extending  to  and 
including  the  months  of  the  San  Joaquin  and  Sacramento  rivers. 

It  was  found  that  parties  of  the  Coast  and  Geodetic  Survey  were  in 
the  field,  or  making  preparations  to  that  end,  in  the  month  of  August, 
intending  to  cover  San  Pablo  and  Suisun  bays.  It  not  being  desirable 
to  repeat  at  once  a  survey  made  by  another  de])artment  of  the  Govern- 
ment, the  operations  of  the  Engineer  survey  were  deferred  to  await  the 
action  of  the  Coast  Survey  parties. 

The  part  of  the  area  named  in  the  bill  not  covered  by  the  Coast  Sur- 
vey is  to  be  undertaken  by  the  Engineer  Department,  so  far  as  the 
funds  available  will  permit.  No  operations  have  yet  been  undertaken, 
but  it  is  expected  to  make  a  survey  during  the.coming  summer  and 
autumn  of  San  Francisco  Harbor  from  the  heads  to  Hunter's  Point. 

There  were  no  expenditures  during  the  year. 


QQ4. 

REMOVING  SUNKEN  VESSELS  OBSTRUCTING  OR  ENDANGERING  NAVIGA- 
TION. 

WRECK  ESCAMBIA. 

At  the  date  of  the  last  annual  report  there  was  a  minimum  depth  of 
4J  fathoms  on  portions  of  the  wreck;  subsequently  a  depth  of  only  13 
feet  at  low  water  was  found  on  the  boilers. 

The  contractor  began  operations  on  July  7,  and  continued  with  many 
and  prolonged  intermissions,  but  with  fair  success,  until  the  end  of 
December,  by  which  time  he  had  removed  and  placed  on  the  wharf  in 
San  Francisco  197.1375  tons. 

During  January,  February,  March,  and  April  no  recovery  was  made, 
the  vessel  being  detached  for  repairs  and  other  purposes  about  half  of 
the  time,  and  the  sea  being  too  rough  for  work  during  the  remainder  of 
the  time.  In  May  about  G  tons,  and  in  June  about  20  or  25  tons  were 
recovered,  not  yet  weighed.  The  total  result  for  the  year  is  therefore 
about  226  tons  removed  and  deposited. 

The  fragments  of  the  wreck  being  delivered  in  irregular  and  unmer- 
chantable masses,  it  was  necessary  to  provide  for  separating  them  as 
far  as  practicable  into  salable  forms  and  sizes.  An  agreement  was 
made  with  George  Green  to  cut  the  iron  into  such  forms  at  the  rate  of 
$4.75  per  ton,  including  weighing,  and  75  cents  per  ton  for  hauling  from 
the  wharf  to  the  place  of  deposit  and  piling. 

During  the  year  154.7  tons  were  cut  under  this  agreement. 

On  September  24, 48,593  pounds  of  recovered  anchors  and  chains  were 
sold,  bringing  a  net  amount  of  $1,339.80,  and  on  January  5,  345,682 
pounds  of  miscellaneous  iron  and  brass  were  sold,  netting  $2,610.08. 
These  sums,  aggregating  $3,949.88,  were  turned  into  the  Treasury.  Both 
sales  were  made  at  auction  after  advertisement. 
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The  year's  result  has  not  been  as  favorable  as  anticipated. 

The  position  of  the  wreck  is  one  of  great  exposure,  and  during  the 
summer  months  of  July,  August,  and  September  there  were  but  thirty- 
two  days  on  which  work  could  be  done,  while  in  April  the  sea  did  not 
permit  a  single  day's  work  to  be  done.  It  is,  however,  expected  that 
the  work  may  be  completed  during  the  present  season.  This  may  not 
be  the  case,  if  it  proves  necessary  to  remove  the  whole  or  nearly  the 
whole  wreck.  It  is  intended  to  remove  such  portions  only  as  can  be  re- 
garded as  dangerous,  but  it  has  been  impossible  up  to  this  time  to  make 
any  close  estimate  of  the  quantity  requiring  removal.  The  weather  has 
not  yet  permitted  a  careful  examination  of  the  present  condition  to  be 
made,  which,  when  accomplished,  may  enable  a  closer  estimate  to  be 
given.  Since  the  close  of  the  fiscal  year  about  80  tons  have  been  re- 
covered, which  include  the  greatar  part  of  the  two  boilers,  which  were 
noted  as  especially  dangerous. 

Amount  expended  during  the  year $9,422.54 

Amount  turned  into  the  Treasury  from  sales 3,949.88 

Difference 5,472.66 
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IMPROVEMENT  OF  THE  HARBORS  OF  WILMINGTON  AND  SAN  DIEGO,  CALI- 

FORNIA. 


REPORT  OF  MAJ.  W,  H.  JET.  BENT  A  URD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Wilmington  Harbor,  California.  ,  2.  Sail  Diego  Harbor,  California. 

SURVEY. 

3.  San  Diego,  Newport,  and  San  Lnis  Obispo  harbors,  California. 


United  States  Engineer  Office, 

8an  FranciscOj  Cal. 
Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon  works 
under  my  charge,  for  the  year  ending  June  30, 1887. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


RRl. 

improvement  of  WILMINGTON  HARBOR,  CALIFORNIA. 

The  improvement  of  this  harbor  was  begnn  in  1871.  At  that  time 
the  entrance  had  a  depth  at  low  tide  of  about  1  foot.  The  operations 
carried  on  since  that  date  have  resulted  in  securing  a  greatly  increased 
depth  and  width  of  channel,  so  that  vessels  drawing  15  feet  can  now 
enter  the.harbor  and  unload  at  the  wharves. 

The  project  now  in  course  of  execution  is  intended  to  gain  all  possible 
depth  at  the  entrance,  estimated  to  be  14  to  16  feet. 

A  hydrographic  survey  made  during  the  month  of  May  shows  a  deep- 
ening and  widening  of  the  interior  channel  and  an  increase  of  depth  at 
(he  entrance.   While  for  a  short  stretch  only  in  the  interior  channel,  near 


Digitized  by 


Google 


2430  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

the  angle  on  the  west  jetty,  a  depth  of  about  10  feet  ia  found,  there  is 
throughout  the  remainder  of  .the  channel  a  depth  of  12  feet  and  over. 

The  condition  of  the  works  themselves  remain  about  as  at  the  date  of 
the  last  annual  report. 

No  operations  were  carried  on  during  the  past  year.  The  movable 
property  and  stores  are,  with  the  lighters  and  boats,  left  in  charge  of  a 
keeper.  A  contract  was  entered  into  in  November  last  with  A.  W.  Von 
Schmidt,  for  dredging  135,000  cubic  yards  of  material  O^m  the  channel. 
As  the  dredger  was  engage<I  in  the  work  at  Oakland  Harbor,  the  date 
of  commencing  the  work  at  Wilmington  was  fixed  at  May  1,  and  after- 
wards extended  by  me  until  July,  the  price  at  which  the  contract  for 
dredging  was  let,  being  much  lower  than  anticipated  and  so  favorable 
that  a  balance  of  the  appropriation  was  left  for  other  operations.  Ac- 
cordingly, after  due  advertisement  a  contract  was  made  for  8,000  tons 
of  stone  for  raising  and  extending  the  west  jetty. 

These  operations  will  be  commenced  in  July,  and  constitute  the  work 
to  be  done  during  the  coming  season. 

With  the  appropriation  asked  for  it  is  intended  to  extend  the  west 
jetty,  dredge  the  interior  channel  and  sand  at  the  entrance,  and  to 
keep  the  work  in  good  order. 

Money  statement. 

July  1,  1886,  amoant  available $1,395.60 

Amount  appropriated  by  act  approved  Angnat  5, 1886 75, 000. 00 

76,305.60 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities' outstanding  July  1,  1886 $4,681.I>4 

July  1,  1887,  outstanding  liabUities 58,070.00 

62,751.54 

July  1,  1887,  amount  available 13,644.06 

{Amount  (estimated)  required  for  completion  of  existing  project 175, 000. 00 
Amount  that  can  be  prohtably  expended  ill  fiscal  year  ending  J  une  30, 1889  125, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  dredging^  called  for  by  advertisement  of  Col.  G.  H,  Mendell,  and 
opened  by  him  November  8,  1886. 


ISfsme  of  bidders. 


Per  oabic 
yardfx- 
oavAted. 


Allexey  W.  Von  Schmidt 

Pacific  CoAst  Dredging  and  Reclamation  Company  . 
Henry  H.  Lynch 


CenU. 
29.8 
50 
67.2 


Abstract  of  bids  for  delivering  stone,  called  for  by  advertisement  of  Maj,  W,  H,  H,  Ben- 
yaurd,  and  opened  by  him.  May  31,  1887. 


Name  of  bidders. 


Price 
per  too. 


Edward  A.  Von  Schmidt 

Sau  FianciBco  Bridge  Company. 


$2.23 

J.  39 
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For  the  year  1871. 
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In  coming  • 
OutgoioK  . 


Steamers. 


160 
160 


Sailing. 
veMela. 


Freight. 


Tona. 
25, 313 
9,575 


Lumber. 


Fe€t. 
10, 0^8, 336 


For  year  ending  Jane  30,  1887. 

[Draught,  greatest.,  24  feet,  outer  harbor.] 

FOREIGN  COMMERCE. 

Entered : 

Steam-vessels 1 

Sailing-vestiels - 67 

Tonnage 92,214 

General  merchandise,  tons 250 

Coal,  tons 118,536 

Cleared : 

Steam-vessels ' 1 

Sailing-vessels 67 

Tonnage* 5,776 

DOMESTIC  COMMERCE. 

Entered: 

Steam-vessels 168 

Sailing-vessels '. 338 

Tonnage 367,243 

General  merchandise,  tons 31,258 

Coal,  tons 257 

Lumber,  feet 125,543,000 

Cleared : 

Steam-vessels. 168 

Sailing-vessels 338 

Tonnace - 367,243 

Gencr^  merchandise,  toust 7,556 

The  total  amount  of  revenue  collected  during  the  year  ending  June  31,  1887,  was 
$98,505.44.  The  rates  upon  freight  have  been  re<luced,  siuce  the  first  expenditure  for 
the  improvement  of  the  harbor,  from  $7.50  to  $4.12^  per  thousand  feet  on  lumber, 
and  from  |5  to  $2.50  per  ton  on  general  merchandise,  from  the  outer  anchorage. 


RR  2. 

IMPROVEMENT  OF  THE  HARBOR  OF  SAN  DIEGO,  CALIFORNIA. 

The  object  of  this  improvement  is  to  prevent  the  harbor  from  being  a 
place  of  deposit  of  the  material  brought  down  by  the  San  Diego  River 
during  flood  stages. 

The  improvement  was  commenced  in  1875  and  completed  in  1876,  and 
consisted  in  cutting  a  new  outlet  for  the  river,  causing  it  %o  empty  into 
False  Bay,  and  in  building  a  levee  closing  up  the  old  channel  of  the 
river,  and  preventing  the  flow  into  the  harbor. 

Siuce  the  completion  of  the  project,  the  work  has  consisted  simply  in 
keeping  the  levee  in  repair.     While  the  general  condition  of  the  levee 


*  Wheat,  valued  at  $151,710, 


t  Per  steamer ;  stiUing-yesaelB  going  in  ballast. 
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is  good,  it  is  in  need  of  repair ;  cattle  have  worn  trails  across  it  at  a 
number  or  points,  and  have  thrown  down  portions  of  the  rock  facing. 
The  embankment  has  also  been  injared  by  the  barrowingof  animal^  and 
the  wash  from  rain-storms. 

The  amount  appropriated  since  1875  is  $81,000,  and  the  amount  ex- 
pended $80,888.81. 

This  work  is  in  the  coUection  district  of  San  Diego ;  that  town  is  the  nearest  port  of 
entry.  The  nearest  light-honse  is  at  Point  Loma,  and  the  nearest  fort  is  that  began 
at  Ballast  Point. 

The  amonnt  of  reyenne  coUected  during  the  year  ending  Jane  30, 1887,  is  |29, 847.19. 

Money  statement. 

July  1,1886.  amonnt  available $548.55 

July  1, 1887,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1, 1886 437.36 

July  1, 1887,  amount  available 111.19 

i  Amount  that  can  be  profitabljr  expend  ed  in  fiscal  year  endinc  June  30, 1889      1 ,  000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  atad 
I     harbor  acts  1866  and  1876. 


COBCMBRCIAL  STATISTICS. 

Fmr  the  year  in  uikiek  ike  improvement  began* 


* 

No.  of 
Teeaela.* 

Freigbi 

Bntend 

201 
185 

24,m 
11.647 

ClMi^d 

*  With  an  aggregsto  tonnsge  of  122,311  tons  (inolading  109  ocean  ttoamen). 
Fwr  ike  year  ending  Jnne  30, 1887. 

Enteied. 

Clearad. 

yesaela. 

Tonnage. 

draught. 

General 

merchan* 

diae. 

Coal. 

Lumber. 

General 

merohan- 

diae. 

Coal. 

Lumber. 

Steam.. 
Sailing.. 

No. 
146 
201 

}l8^40C 

Feet. 
24 

Tone. 

Tone. 
28.218 

FeeL 
71,047.054 

Tone. 
16,000 

l^ne. 
f20 

FeeL 

14.000. 000 

*Notsiven.    tAbout. 

Total  amount  of  revenue  collected  during  the  fiscal  year  ending  June  30,  1887, 
129,847.19. 


RR3. 


SURVEYS  OP  SAN  DIEGO  HABBOR,   NEWPORT  HARBOR,   AND  SAN  LUIS 
OBISPO  HARBOR,  CALIFORNIA. 

An  ezamiDation  of  the  harbor  of  San  Luis  Obispo  with  a  view  to  tbe 
establishment  of  a  breakwater  at  or  near  Whaler's  Beef  was  made  in 
January  last,  an^  the  report  thereon  was  sabmitted  to  the  Department 
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under  date  of  Janaary,  transmitted  to  Congress,  and  printed  in  Sen- 
ate Ex.  Doo.  ISo.  81,  Forty-ninth  Congress,  second  session. 

For  the  other  snrv^eys  a  party  was  organized  in  Janaary,  and  com- 
menced the  snrvey  of  the  harbor  of  San  Diego.  Upon  completion  of 
this  work  the  party  was  transported  to  Newport  for  the  survey  of  the 
harbor  at  that  place. 

The  notes  of  these  surveys  are  now  being  worked  up  by  the  chief  of 
the  party,  and  the  reports  will  be  transmitted  to  the  Department  when 
completed. 

Money  statement. 

Amoaat  appropriated  by  act  approved  Aagast  5,  1886 . . .- 15,000. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  excluaive  of  liabilities 
outstanding  July  I,  1886 3.383.41 

July  1,  1887,  amount  available 1,616.59 


EXAMINATION  OP  HABBOB  OP  SAN  LUIS  OBISPO,  OALEPOBNIA,  WITH 
A  VIEW  OP  ESTABLISHING  A  BEEAKWATBB  AT  OB  NEAB  WHALEB'S 
BEEF* 

United  States  Enoineeb  Office, 
San  Francisco^  Cal.j  January  28, 1887. 

SiB:  I  have  the  honor  to  present  the  following  report  of  the  result  of 
an  examination  of  the  harbor  of  San  Lnis  Obispo,  Gal.,  with  a  view  of 
establishing  a  breakwater  at  or  near  Whaler's  Keef,  as  provided  for  in 
the  river  and  harbor  act  of  August  5, 1S86. 

This  matter  was  made  the  subject  of  official  reports  upon  two  former 
occasions  by  Colonel  Stewart,  Corps  of  Engineers,  whoso  reports  will 
be  found  in  those  of  the  Chief  of  Engineers  for  1879,  page  1766,  and 
1881,  page  2526.  As  a  complete  hydrographic  survey  of  the  bay  had 
been  made  by  the  Coast  Survey,  a  chart  of  which  was  in  our  possession, 
no  additional  survey  was  deemed  necessary.  It  was,  however,  thought 
advisable  on  the  present  occasion  to  supplement  the  information  here- 
tofore presented  by  having  an  examination  made  of  the  adjacent  coun- 
try, to  ascertain  if  stone,  suitable  for  the  construction  of  the  breakwater, 
could  be  obtained,  and  if  so,  to  prepare  estimates  based  thereon  for  the 
cost  of  the  structure. 

The  clause  providing  for  the  survey  required  an  estimate  for  estab- 
lishing a  breakwater  one-quarter  of  a  mile  (more  or  less)  along  the 
sunken  reef  near  Whaler's  Island.  The  project  heretofore  reported 
upon  contemplated  a  longer  length  of  breakwater  upon  the  same  line, 
and  also  an  additional  structure  1,350  feet  in  length  to  the  northward 
and  eastward  of  the  extremity  of  the  reef,  so  as  te  cut  oS  from  the  in- 
closed space  heavy  seas  coming  from  the  south  and  southeast. 

The  reports  of  Colonel  Stewart  referred  to  above  contain  full  descrip- 
tions of  the  bay  (with  map),  and  set  forth  fully  the  condition  of  prevail- 
ing winds  and  seas  at  the  locality  that  would  call  for  the  construction 
of  a  breakwater.  With  this  information  at  hand  I  have  not  deemed  it 
necessary  to  repeat  it  here,  as  reference  can  be  made  thereto. 

High  hills  shelter  the  harbor  from  winds  from  west  around  by  north 
to  the  east,  and  from  that  to  southeast  it  is  more  or  less  exposed,  and 
8872  ENO  87 153 
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from  south-southeast  to  southwest  it  is  open  to  wind  and  sea.  For  the 
greater  part  of  the  year  the  harbor  is  a  good  one,  and  it  is  only  during 
the  winter  months,  when  the  prevailing  winds  are  more  or  less  from  the 
southward,  that  the  anchorage  becomes  exposed  to  storms  from  that 
quarter.  Owing  to  local  conditions  it  is  stated  that  the  southerly  and 
southeasterly  winds  do  not  cause  any  dangerous  disturbances  in  the 
anchorage,  while  the  sunken  reef  that  extends  out  from  Point  San  Luis 
acts  to  some  extent  as  a  breakwater  against  the  swells  from  the  south- 
ward and  westward. 

The  estimated  cost  of  the  breakwater,  as  presented  by  Colonel  Stew- 
art, was  $1,884,192.45  for  that  portion  along  the  reef  extending  out  some 
3,000  feet  beyond  Whaler's  Island,  and  $5,425,284.54  for  the  detached 
breakwater.  The  opinion,  however,  was  expressed  in  rendering  the 
reports  that  no  work  was  needed  there,  and  that  the  benefit  to  com- 
merce from  any  harbor  improvement,  as  suggested,  would  not  be  suffi- 
cient to  warrant  the  expenditure  therefor. 

The  clause  in  the  act  directing  the  present  survey  limited  the  length 
of  the  breakwater  to  be  constructed  along  the  reef  near  Whaler's  Island 
to  one-quarter  of  a  mile  (more  or  less),  lleferring  to  the  map  it  will  be 
seen  that  at  a  point  some  2,300  feet  from  Point  San  Luis,  and  about 
1,800  feet  from  Whaler's  Island,  the  reef  rises  above  high  water,  and  it 
is  presumed  that  in  indicating  the  length  of  breakwater  to  be  built  as 
above  it  was  intended  that  it  should  extend  to  that  point.  While 
such  a  breakwater  would  afford  no  protection  to  seas  from  a  south- 
easterly direction,  it  would  allow  for  a  protected  anchorage  over  an 
urea  of  more  than  250  acres  from  the  swell  from  the  southwest. 

In  estimating  for  a  breakwater,  thus  projected,  it  is  proposed  to  fill 
up  the  gaps  in  the  sunken  reef  and  to  raise  the  whole  mass  up  to  mean 
low  water,  and  to  extend  out  to  the  outcropping  of  the  ledge  as  above. 
This  will  protect. the  anchorage  from  swells  from  the  southwest,  aod 
is  deemed  suflBcient  for  the  present.  The  commerce  of  the  country,  of 
which  Port  Harford  is  the  outlet,  is  on  the  increase,  as  shown  by  the 
comparative  statement  herewith.  Should  it  at  any  future  timft  bo 
deemed  advisable  to  extend  the  breakwater  providing  for  additional 
anchorage  ground,  it  could  be  carried  out  on  the  same  line,  but  at  a 
great  increase  of  cost,  necessarily. 

From  a  careful  examination  of  the  hills  and  country  adjacent  to  the 
bay  it  is  not  thought  likely  that  the  locality  can  be  depended  upon  to 
produce  all  the  material  needed  for  the  construction  of  the  breakwater. 
At  Point  San  Luis  rock  can  be  obtained  that  will  do  for  filling,  and  at 
a  point  about  one-quarter  of  a  mile  from  the  steamship  wharf  a  ledge 
is  being  opened  by  the  railroad  company  from  which  a  quantity  of  good 
material  can  be  procured,  and  sufficient  to  develop  the  certainty  of  de- 
pending upon  it  for  additional  supply.  After  a  careful  search  of  the 
neighboring  country  for  miles,  these  two  points  were  the  only  ones  that 
gave  indications  of  rock  suitable  for  the  construction  and  with  reason- 
able facilities  for  transportation.  The  stone  from  these  quarries,  as  well 
as  that  which  must  be  procured  from  distant  points,  may  be  used  for 
tb.e  base  and  filling,  and  it  may  be  possible  in  developing  the  quarries 
to  obtain  stone  in  large  masses,  though  the  greater  part  needed  for  the 
top  and  facing  must  be  made  of  artificial  blocks. 

In  constructing  the  breakwater  it  is  proi)osed  to  raise  it  to  the  level 
of  mean  low  water,  and  give  it  a  thickness  on  top  of  25  feet.  The  outer 
face  will  have  a  slope  of  1  on  3,  and  the  inner  1  on  1.  This  will  reqou* 
91,295  tons  of  yock,  considering  the  whole  mass  w  solid.    I  estimate 
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that  about  oae-fifth  will  cost  at  the  rate  of  $5  per  ton  and  the  re- 
mainder at  $2  per  ton. 

18,275  tons,  at  $5 $91,375 

73,020  tons,  at  $2 140,040 

237,415 
Contingeocies,  20  percent 47,483 

Total '. 284,898 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  J  Engineers. 
Brig.  Gen.  J.  C.  Dtjane, 

Chief  of  Engineers,  U.  8.  A. 


Imports  and  ezparUy  Port  Har/ord,  California, 

Year  endiiiff— 

Eipoi-tfi  of 

general  mer- 

ohandiflo. 

Imports. 

Lamber. 

General  mer- 

October,  1878 

Tons, 

8,170.20 
17,174.30 
80, 150. 5 

FeeL 
3,133.206 
1.505,415 
4,158,000 

Tons. 
7, 717. 26 

December,  1880 

3,380.74 

November.  1886 - 

7,076.6 

report  of  col.  george  h.  mendell,  corps  of  engineers,  super- 
vising engineer. 

United  States  Engineer  Office, 

San  Francisco,  Cal,  February  2, 1887. 

Sir  :  The  project  for  San  Luis  Obispo  Harbor  submitted  on  the  28th 
ultimo  by  Major  Benyaurd  brings  the  construction  of  the  breakwater 
on  the  reef  to  the  plane  of  mean  low  water  and  not  above  it. 

There  is  some  reason  to  think  that  it  never  will  be  necessary  to  carry 
the  work  higher,  but  if  it  should  turn  out  in  the  future  to  be  expedient 
to  raise  it  the  change  can  be  made  simply  by  addition  of  material  to 
the  first  structure.  Nothing  belonging  to  the  future  is  sacrificed  by  the 
proposed  construction,  which  will  be  a  part  of  the  larger  work  if  ever 
built.  It  is  thought  that  a  structure  brought  to  the  plane  of  low  water 
will  effectually  break  the  waves  and  cover  the  anchorage  from  most  of 
the  exposure.  The  waves  will  not  be  able  to  reach  the  anchorage  in 
any  great  intensity.  They  will  be  compelled  to  expend  their  living  force 
before  reaching  the  anchorage.  This  remark  applies  to  those  waves 
only  which  pursue  a  path  across  the  proposed  line  of  occupation. 

The  cost  of  a  work  brought  to  this  level  is  to  the  cost  of  one  carried  to 
10  feet  above  high  water,  an  increase  of  height  of  16  feet,  as  1  is  to  4. 
The  estimate  along  the  line  proposed,  2,300  feet  long,  for  a  low  water 
work,  is  $284,898,  and  for  the  higher  work  the  estimate  is  $1,144,090. 

It  is  proper  to  remark  that  the  project  is  confined  to  the  limits  ex- 
pressed iu  the  last  river  an4  harbor  act,  and  that  it  does  not  consider 
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the  whole  problem  of  harbor  protection.  The  latter  cau  well  be  post- 
poned until  the  commercial  interest  of  the  port  shall  be  largely  in- 
creased. The  present  project  ought  to  and  does  well  cover  the  necessi- 
ties of  the  harbor  for  some  years  to  come,  and  it  forms  a  part  of  any 
enlarged  scope  of  improvement  that  may  be  undertaken  hereafter. 
Very  respectfully,  your  obedient  servant, 

6.  H.  MSNDBIiL, 

Colonelj  Corps  of  Engineers. 
The  Chiep  op  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  ENTRANCE  TO  HUMBOLDT  BAY ;  OF  SAN  JOAQUIN, 
MOKELUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  AND  PETALUMA 
CREEK,  CALIFORNIA. 


REPORT  OF  CAPTAIN  A,  JET.  PATSOS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Joaquiu  River,  Stockton  and  Mormon 

Nlougbs,  California. 

2.  Mokulunine  River,  California. 

3.  Sacramento  and  Feather  rivers,  Cali- 

fornia. 


4.  Petaluma  Creek,  California. 

5.  Humboldt  Harbor  and  Bay,  California. 
(5.  Colorado  River,  Nevada,    Calitomia, 

and  Arizona. 


EXAJIINATION. 


7.  Moutli  of  Smith's  River,  California. 


8.  Crescent  City  Harbor,  California,  with 
a  view  to  a  sea-wall  from  Battery 
Point  to  Flat  Rock. 


United  States  Engineer  Office, 

San  Francisco  J  Cal^  July  29, 1887. 
General  :  I  have  the  honor  to  transmit  the  annual  reports  of  the 
river  and  harbor  works  under  my  charge  for  the  fiscal  year  ending  June 
30, 1887. 

Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 


The  Chief  of  Engineers,  TJ.  S.  A. 


Captain  of  Engineers. 


SSz. 


IMPROVEMENT    OF    SAN    JOAQUIN    RIVER,    STOCKTON   AND    MORMoA 
SLOUGHS,    CALIFORNIA. 

The  approved  project  has  for  its  object  the  maintenance  by  dredging 
of  a  channel  9  feet  deep  at  low  water  and  100  feet  wide  throujrh  the 
tidal  parts  of  the  river  below  Stockton  ;  a  channel  4  feet  deep  at  l«»w 
water  and  80  feet  wide  in  Mormon  Slough  to  Miller's  Warehouse;  Jiiitl 
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teraporary  improvements  in  low-water  channels  of  the  upper  river  to 
Hill's  Ferry,  carried  on  by  the  United  States  snag-boat  8eizer. 

The  dredging  has  hitherto  been  done  by  contract,  but  a  dredge  hav- 
ing been  built  during  the  past  year  under  authority  of  an  act  of  Con- 
gress for  this  purpose,  the  project  must  now  be  modified  to  provide  foi 
dredging  hereafter  by  hired  labor. 

Of  the  total  amount  appropriated,  namely,  $158,750,  $139,481.72  was 
spent  prior  to  June  30, 1886.  of  which  $105,633.93  was  for  dredging,  and 
$33,847.79  for  snagging  and  other  temporary  measures. 

An  examination  of  the  river  in  August,  1886,  having  shown  that  the 
required  channel  in  Stockton  Slough  was  seriously  interrupted,  with 
much  inconvenience  to  the  navigation,  a  project  was  submitted  to  the 
Department  for  dredging  by  contract  to  secure  8  feet  depth  by  100  feet 
width  over  three  bars,  for  a  total  distance  of  some  1,300  feet. 

These  diminished  dimensions  of  the  channel  were  recommended  as 
giving  sufficient  temporary  relief,  and  because  the  completion  of  the 
Government  dredge  would  probably  enable  us  to  restore  the  channel 
depths  of  the  original  project  more  economically  the  following  season. 

Proposals  were  opened  September  27,  and  contract  made  October  1, 
1886,  with  Mr.  H.  Lynch,  the  lowest  bidder.  Work  was  begun  October 
12,  with  a  suction  dredge,  and  finished  December  16  ]  the  proposed 
channel  having  been  secured  across  the  shoals  at  the  mouth  of  Mormon 
Slough,  the  Sister  Sloughs,  and  in  the  ^'  Narrows,"  which  made  it  con- 
tinuous below  Stockton. 

In  this  contract  and  superintendence  was  expended  the  sum  of 
$4,984.98,  with  removal  and  deposit  on  bank  of  18,819  cubic  yards  of 
material. 

During  November,  1886,  it  was  decided  to  take  advantage  of  the  very 
low  water  in  removal  of  some  snags  in  the  upper  river  which  had  be- 
come the  cause  of.  serious  complaint.  Two  experienced  men  were  sent 
from  Stockton  with  skiff,  tools,  powder,  etc.,  and  started  down-stream 
from  Hill's  Ferry,  November  2^.  They  reached  Stockton  in  return 
December  21,  having  cleared  the  intervening  river  of  all  dangerous 
snags  with  a  thoroughness  only  possible  at  the  extremely  low  stage,  due 
to  the  lateness  of  the  winter  rains,  which  fortunately  continued  during 
the  work. 

There  was  expended  in  these  operations  the  sum  of  $413.74  with  re- 
moval dnd  destruction  of  86  snags. 

For  reasons  given  in  preceding  annual  reports  no  attempt  at  radical 
and  permanent  improvements  of  the  Upper  San  Joaquin  is  thought 
justifiable,  but  valuable  relief  to  the  navigation  can  be  afforded  by  send- 
ing the  snag-boat  into  the  river  for  a  short  season  in  the  early  spring, 
and  by  such  operations  during  the  winter  low  water  as  have  been  de- 
scribed for  last  year. 

The  tidal  channels  below  Stockton  are  used  by  a  large  and  increasing 
commerce,  and  by  no  engineering  device  can  the  scour  in  Stockton  and 
Mormon  sloughs  be  made  equal  to  the  task  of.  removing  the  deposits 
from  land  drainage,  increased  as  they  have  been  by  hydraulic  mining. 
Dredging  will  always  be  necessary  for  the  maintenance  of  these  chan- 
nels and  upon  shoals  in  the  main  river  for  a  short  distance  below  the 
mouth  of  Stockton  Slough. 

Like  any  other  repair  this  dredging  can  be  done  with  a  maximum  of 
benefit  and  minimum  of  cost  if  it  is  regularly  done  each  year ;  and 
this  is  specially  the  case  now  that  the  Government  owns  its  own  dredg- 
ing machinery.    In  the  absence  of  experience  in  such  systematic  an 
nual  work  it  is  impossible  now  to  estimate  the  annual  expense  of  main- 
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tenaDce  of  the  projected  channels  below  Stockton,  bnt  it  is  believed, 
especially  with  the  means  available  now,  for  doing  the  work  at  cost, 
that  when  once  these  channels  are  established  the  expense  will  not  be 
incommensurate  with  the  importment  interests  to  be  serve<l. 

Any  measure  which  facilitates  the  ingress  of  the  tide  for  the  San 
Joaquin  estuary  will  increase  the  scour  and  aid  other  means  for  the 
preservation  of  its  depths.  In  this  view,  as  weil  as  to  avoid  the  diffi- 
culty found  by  the  boats  in  use  in  turning  certain  sharp  bends,  cut-offs 
have  been  made  at  these  points  below  Stockton  Slough.  Those  have 
more  than  fulfilled  all  expectations  of  their  usefulness  and  have  main- 
tained themselves  well  with  the  natural  closure  of  the  old  channels. 

A  valuable  extension  of  this  system  can  be  had  in  two  more  cut-off's 
at  l?wenty-one  Mile  Slough  and  Head  Beach,  which  would  shorten  the 
river  about  8,000  feet  and  involve  the  removal  of  about  900,000  cubic 
yards  of  material  at  an  estimated  expenditure  of  $125,000,  which  should 
be  made  in  two  years. 

In  my  lust  annual  report  and  a  previous  special  communication  on 
the  same  subject  a  recommendation  was  made  for  the  partial  closure  of 
Paradise  Out,  a  crevasse  in  the  left  bank  of  the  San  Joaquin^  which  it 
was  feared  might,  by  its  enlargement,  which  is  constantly  going  on,  di- 
vert enough  water  to  harm  the  important  navigation  of  the  main  river 
below  the  mouth  of  Stockton  Slough. 

This  recommendation  is  repeated  as  follows : 

That  the  cat  be  closed  by  a  weir,  with  its  top  8  feet  above  low  water,  by  which 
the  discharge  of  Paradise  Cnt  at  stages  between  .4  feet  and  8  feet  above  low  water 
will  be  added  to  the  low  in  the  navigable  channels. 

The  amount  estimated  for  completion  of  existing  projects,  not  includ- 
ing the  dredging  and  snagging  which  will  be  annually  necessary,  are 
as  follows : 

Paradise  Cut 114.000 

cut-offs 125,000 

The  amounts  which  can  be  profitably  expended  during  the  fiscal  year 
are  for  works  as  follows : 

DredginjjT  and  snagging $40,000 

Paradise  Cut  Dam 14,000 

Cut-off 65,000 

Money  statement 

July  1,  1886,  amount  available $518.28 

Amount  appropriated  by  act  approved  August  5, 1886 18, 750. 00 

iy,2(i8.28 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 5,398.72 

July  1,  1887,  amount  available 13,869.56 


('Amount  (estimated)  required  for  completion  of  existing  project,  exclu- 
j      sive  of  dredging  and  snaegin 
I  Amount  that  can  be  profitably  e: 
Submitted  in  compliance  with 
t     barbor  acts  of  1866  and  1867. 


I      sive  of  dredging  and  snagging 139,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  119,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
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AhBtraet  of  hide  far  dredging  in  Stockton  SUmgh  reoeitfed  hy  Capt  A.  H,  Pay  son ,  Corpt  of 
Epgineer$f  and  opened  at  12  m.,  8^tember  27,  1886. 


Va 

Kames^of  bidden. 

Price 

per 

enbio 

yard. 

Remarks. 

1 

H.H.  Lynch .• 

(kn*a. 

Accepted. 

? 

Yon  Schmidt  &  HoKee 

Contract  awarded  to  H.  H.  Lynch,  dated  October  1^  1886. 


STATISTICS. 

The  following  statisticf  are  furnished  by  Mr.  R.  E.  Wilhoit,  secretary  of  the  San 
Joaquin  County  Board  of  Trade,  at  Stockton,  Cal. 

FreigH  shipped  to  and  from  the  city  of  Stockton  via  the  San  Joaquin  Biver  during  ihe  fis- 
cal year  ending  June  30,  1887. 

EXPORTS. 

Tods. 

Wheat,  barley,  and  other  cereals 93,000 

Flour  and  miU  stuff 60,000 

Vegetables,  potat-oes,  onions,  etc 30,000 

Fruit  and  grapes 5,000 

Furniture,  carriages,  and  agricultural  implements 1,000 

Paper 1,200 

Leather 1,500 

Wine  and  brandy 7liO 

Hides,  pelts,  and  glue  stock fiOO 

Miscellaneous  freight 18,000 

Total 210,^ 

IMPORTS. 

Asricultural  implements 4,000 

Miscellaneous  machinery  and  hardware 25,000 

Paper  stock  and  chemicals 1,200 

Hardwood,  lumber,  and  carriage  stock ^ l.SOO 

Building  and  fencing  lumber 80,000 

Coal.... 45,000 

Lime  and  cement 1,700 

Tan-bark 4,000 

Miscellaneous  freight 30.000 

192,400 

Freight  transported  hy  steamer  a^  barges  upon  the  Upper  San  Joaquin  Biver  during  the  fiscal 

year  ending  June  30, 1887. 

DOWN  FRKIGHT. 

Tons. 

Wheat  to  San  Francisco 25,000 

Wheat  to  Stockton 15,000 

Hay,  potatoes,  and  other  agricultural  product* •. 2,  OftJ 

Total 44,500 
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UP  FREIGHTS. 

«  Tout. 

Lumber  from  San  FraDciaco 2,000 

Lumber  from  Stockton 1^,000 

MiscelianeouB  freight  from  San  Francisco 8,000' 

MiiMseUaueous  freight  from  Stockton 17,000 

Total 29,000 


S  S  2. 

IMPROVEMENT  OF  MOKELUMNE  RIVER,  CALIFORNIA. 

The  project  adopted  in  1884  has  for  its  object  the  removal  of  snags 
and  overhanging  trees  in  that  part  of  the  river  within  tidal  inflaence 
where  there  is  a  sofficient  depth  for  navigation.  This  Work  to  be  done 
by  hired  labor  and  the  United  States  snag-boat. 

The  stream  separates  into  two  arms  called,  respectively,  the  north  and 
soutb  forks^  which  reunite  below,  inclosing  a  large  tract  of  fertile  and 
partly  reclaimed  land  called  <'  Staten  Island." 

The  work  of  the  snag-boat  in  previous  years  had  resulted  in  a  safe 
channel  by  the  north  fork  to  the  head  of  navigation ;  but  the  south  fork 
for  about  2  miles  below  its  junction  with  the  north  was  so  choked  with 
snags  as  to  be  impassable. 

During  November  and  December,  1886,  the  snag-boat  worked  twenty- 
six  days  in  clearing  the  head  of  the  south  fork,  which  was  made  a  safe 
channel  for  any  boat  not  too  large  to  turn  the  bends,  by  the  removal  of 
174  snags  and  183  trees  and  with  the  expenditure  of  $2,503.10. 

The  channels  established  are  liable  to  injury  by  snags  brought  in  by 
winter  floods,  and  for  their  annual  removal  a  small  expenditure  seems 
justifiable.  It  is  proposed  with  the  funds  asked  for  to  continue  the 
work  of  snagging  as  it  becomes  necessary. 

As  the  project  contemplates  annual  work,  no  estimate  for  its  com- 
pletion can  be  given. 

Money  statement 

July  1, 1886,  amount  available |42,62 

Amonn t  appropriated  by  act  approved  August  5, 1886 2, 500. 00 

2.542.52 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 2,503. 10 

July  1,  1887,  amount  available 39.42 

Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1889      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  har- 
bor acts  of  1866  and  1867. 


\ 


S  S  3. 

IMPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA. 

The  project  has  for  its  object  the  temporary  improvement  of  the  low- 
water  channel  by  snagging,  dam  building,  and  bar  scraping,  carried 
on  by  hired  labor  and  the  crew  of  the  United  States  snag-boat  Seizer. 

During  the  past  year  the  Seizer  was  engaged  on  these  rivers  one  hun- 
dred and  six  days,  of  which,  on  account  of  low  water,  only  one  day  could 
be  sx)ent  on  the  Feather  Biver  in  snagging. 
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On  the  Sacramento,  seven  days  were  spent  in  dam  bailding;  nine 
dRya  in  bar  scraping  at  Jacinto,  Salmon  Bend,  and  Six  Mile  Bar,  and 
eighty-nine  days  in  snagging,  with  the  removal  of  1,029  snags  and  250 
trees,  and  the  destruction  of  151  snags  previously  removed.  The  boat 
in  this  work  ran  1,667  miles. 

The  river  during  the  season  reached  within  3  inches  of  the  low- 
water  depth  of  the  preceding  year,  and  the  navigable  depths  of  last 
season  were  also  practically  maintained,  as  follows : 

Head  of  navigation  to  Butte  City inches..  30 

Butte  City  to  Colusa do...  36 

Colusa  to  month  of  Feather  River feet..       4^ 

Mouth  of  Feather  to  Sacramento do...      4 

The  available  depths  at  Salmon  Bend  and  Six  Mile  Bar — ^both  below 
the  Feather  Biver — having  become  less  than  4  feet  the  last  part  of  Sep- 
tember, were  restored  at  Salmon  Bend  by  scraping  and  increased  at  Six 
Mile  Bar  to  6  feet  by  a  log  and  brush  dam  430  feet  long,  built  in  four 
days. 

By  the  1st  of  November  the  channel  to  the  head  of  navigation  was  in 
good  order,  with  4^  feet  from  Colusa  to  Sacramento,  and  all  trouble  over 
for  the  season.;  but  the  boat  staid  in  the  river  until  the  12th,  making 
aflnaltrip  to  the  head  of  navigation  for  the  removal  of  such  snags  and 
trees  as  threatened  to  become  troublesome  during  the  coming  winter. 
On  the  15th  the  boat  left  the  river  for  the  Mokelumne. 

There  seems  no  reason  to  modify  the  views  expressed  in  previous  re- 
ports to  the  effect  that  a  continuance  of  th&  measures  heretofore  em- 
ployed will  meet  the  demands  of  the  navigation  above  the  mouth  of 
the  Feather  for  many  years  to  come. 

Below  the  Feather  the  large  deposits  brought  in  by  that  stream, 
the  great  width  and  feeble  currents  of  the  Sacramento,  and  the  exhaust- 
ion of  the  natural  supply  of  material  for  temporary  dams  seriously 
complicates  the  question  and  difGlculties  to  the  navigation,  which  is  well 
accommodated  by  the  river  above,  will  be  doubtless  met  in  each  suc- 
ceeding season,  and  found  beyond  our  power  of  remedy  with  existing 
means. 

Regarding  any  project  for  a  permanent  and  continuous  improvement 
in  this  part  of  the  river  as  now  out  of  the  question,  I  have  nothing  to 
suggest  further  than  the  possibility  of  replacing  the  snags  and  trees 
hitherto  used  in  temporary  dams  by  some  cheap  artificial  construction, 
the  material  of  which  could  possibly  be  removed  after  its  purpose  has 
been  served. 

Experiments  to  this  end  have  been  made  with  a  few  light  cribs,  which 
were  found  efficient,  but  the  lack  of  funds  this  season  will  prevent  any 
attempt  for  this  removal  and  further  use. 

The  snag-boat  returned  to  Sacramento  and  went  out  of  commission 
on  the  11th  of  December,  1886,  but  could  not  be  hauled  out  for  repairs 
on  account  of  the  stage  of  the  river  before  January  1. 

A  survey  of  the  boat  having  been  made,  and  project  for  repairs  sub- 
mitted to  and  approved  by  the  Department,  with  authority  for  hired 
labor  and  purchase  of  material  in  open  market,  work  in  accordance  be- 
gan February  9,  and  was  completed  during  March  at  a  cost  of  about 
$2,500. 

The  following  is  a  summary :  Bottom  planking  spikes  set  in  and  butts 
calked;  thick  streak  above  knuckle  on  both  sides  the  whole  length  of 
the  boat,  with  some  of  the  side  planking  renewed  and  seams  recalked ; 
oak  bow  sheathing  partly  renewed  and  extended  8  feet  further  aft  on 
both  sides;  most  of  forward  deck  planking,  plank  shear  oak  nosing 
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piece  of  bow,  and  forward  bitts  replaced  by  new ;  derrick  mast  shortened 
3  feet,  and  step  and  guys  renewed. 

A  new  transom  was  put  in,  and  the  rndder  stocks  replaced  by  others 
of  heavier  iron.  Slight  repairs  were  made  to  the  boiler,  and  the  ma-' 
chinery  was  entirely  taken  apart  and  overhaaled,  cylinders  and  slides 
lined  over,  and  cocks,  journals,  and  frames  reground  and  refitted. 

During  the  rest  of  the  year  the  boat  with  the  barge  lay  idle  in 
Sacramento  under  charge  of  a  watchman,  who  employed  a  portion  of 
his  time  in  the  necessary  painting.  The  Seizer  is  now  in  her  seventh 
season,  and  as  the  life  of  such  a  boat  is  about  ten  years — and  this  one 
has  had  very  hard  use — extensive  repairs  will  doubtless  be  annually 
required,  and  at  no  distant  day  a  new  boat  will  have  to  be  provided 
tor. 

During  the  season  there  were  no  accidents  to  the  boats  or  barges  in 
use  upon  the  Sacramento  Eiver. 

By  the  act  approved  August  5,  1886,  provision  was  made  for  such 
legal  proceedings  as  were  necessary  to  satisfy  the  honorable  the  Secre- 
tary of  War  of  the  cessation  of  hydraulic  mining  hurtful  to  navigation 
on  the  tributaries  of  the  Sacramento,  the  expenses  of  which,  as  well  as 
those  of  the  snag-boat,  were  to  be  paid  out  of  the  allotment  of  $40,000 
made  by  the  same  act  from  funds  previously  appropriated. 

By  a  subsequent  decision  oi  the  honorable  the  Secretary,  the  sum  of 
$15,000  out  of  the  $40,000  was  set  apart  for  these  legal  proceedings,  and 
this  reservation,  added  to  the  expenditures  of  last  season  with  the  snag- 
boat,  left  us  this  spring,  in  the  failure  of  the  last  river  and  harbor  bill, 
with  a  balance  of  only  about  $9,000  available  for  work  on  the  river  and 
care  of  property  to  the  end  of  this  fiscal  year.  This  will  doubtless  re- 
sult in  much  inconvenience  to  the  navigation  this  season,  and  a  large 
increase  in  the  necessary  work  next  year. 

I  have  purposely  kept  the  boat  idle  as  long  as  possible  so  that  the  six 
weeks  or  so  which  could  be  utilized  with  the  available  funds,  might  be 
employed  to  the  best  advantage ;  but  the  condition  of  the  river  has  now 
become  so  dangerous  that  some  work  has  to  be  done. 

The  boat  will  be  again  laid  up  by  the  middle  of  August,  while  the 
lowest  water  and  worst  trouble  may  be  expected  in  September,  when 
it  will  be  out  of  our  power  to  render  any  assistance. 

CONSTETTCTION  OF  DREDGE. 

The  dredge  under  contract  at  the  beginning  of  the  fiscal  year  was 
launched  September  28. ,  Steam  kept  on  the  boilers  several  days  in  suc- 
cession, and  all  gearing,  shafting,  etc.,  was  found  to  work  in  a  perfectly  . 
satisfactory  way,  but  no  thorough  trial  of  the  machine  could  be  made 
until  the  centrifugal  pump-discharge  had  been  put  in  place,  which  the 
original  allotment  of  $40,000  had  not  enabled  us  to  make  contract  for. 

An  additional  sum  of  $10,000  having  become  available  by  the  act  of 
August  5, 1886,  supplementary  contracts  for  the  pump,  steel  discharge- 
pipe  line,  and  supporting  pontoons,  were  approved  during  October  and 
November,  and  these  contracts  having  been  satisfactorily  carried  out 
by  the  end  of  January,  the  final  adjustments  of  the  machinery  were 
made,  and  a  trial  having  been  had  of  all  the  machinery  and  appliances, 
the  di^edge  was  accepted  and  the  reserved  payments  made  on  March  1. 

A  complete  outfit  of  engine-room,  fire,  and  machinists'  tools,  ropes, 
blocks,  kitchen  furniture,  etc,  was  purchased,  and  during  the  fore  part 
of  April  the  dredge  was  turned  over  to  Colonel  Mendell,  Corps  of  En- 
gineers, for  use  on  the  work  under  his  charge  in  Bed  wood  Creek. 
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The  sabBeqaent  severe  trial  of  the  machinery  in  hard  clay  has  de^ 
veloped  excellent  qaalities,  and  I  am  in  hopes  that  it  will  be  fonnd 
everything  to  be  desired  for  the  special  class  of  work  on  the  San  Joaqain 
Eiver,  for  which  it  was  designed. 

Some  minor  modifications  in  the  friction  gears  swinging  the  ladder, 
and  in  the  spnd  housings,  resulting  in  a  material  increase  inefficiency, 
have  been  made  with  the  Department's  approval  since  work  began  at 
Redwood. 

LEGAJL  PROCEEDINGS. 

The  act  of  Aagust  5, 1886,  contained  a  provision  that  the  $40,000 
therein  made  available  from  the  money  before  appropriated,  should  be 
used  in  dredging,  snagging,  and  certain  legal  proceedings  against  per- 
sons engaged  in  bydraulic  mining  hurtful  to  navigation,  and  under  date 
of  October  26, 1886, 1  reported  to  the  Department  my  opinion,  in  effect 
that  while  such  legal  pioceedings  could  not  be  expected  1o  prevent  the 
evils  complained  of,  that  the  appearance  of  the  United  States  as  an  ap- 
plicant for  injunction  in  one  or  more  cases  of  illegal  hydraulic  mining 
might  have  a  good  moral  effect,  and  would  be  in  accordance  with  the 
will  of  Congress  as  expressed  in  tbe  law. 

These  views  received  the  approval  of  the  honorable  the  Secretary  of 
War  and  the  Department;  and  under  subsequent  instructions  from  the 
latter  I  received  the  necessary  engineering  assistance  and  made  certain 
examinations  in  portions  of  tbe  hydraulic  mining  field  tributary  to  the 
Sacramento  River. 

These  examinations  convinced  me  that  mining  contrary  to  law  was 
going  on  in  a  small  way  in  many  places,  and  that  more  was  planned 
when  the  water  supply  became  sufficient  in  the  later  spring.  The  re- 
sults in  the  shape  of  a  detailed  report  from  my  assistant  engineer  were 
submitted  to  the  United  States  district  attorney  by  letter  from  me  dated 
February  28,  1887,  in  which  I  suggested  that  if  the  information  found 
in  the  rei>ort  was  considered  sufficient  foundation  for  even  a  single  ap- 
plication for  an  injunction,  that  such  application  be  made;  and  further 
expressed  an  opinion  that  the  instructions  under  which  we  were  jointly 
acting  did  not  cover  an  attempt  to  enjoin  every  hydraulic  mine  not 
already  under  injunction,  and  that  the  course  suggested  would  fulfill 
them  in  their  present  scope. 

The  United  States  district  attorney  was  of  the  opinion  that  his  in- 
structions from  the  Attorney-General  could  best  be  carried  out  by  ai^ 
attempt  to  enjoin  all  the  h^'draulic  mines  in  operation  in  the  State,  or 
at  least  in  any  one  district,  at  the  same  time,  and,  while  waiting  lor  more 
definite  instructions,  for  which  he  had  applied,  took  no  action  on  the  re- 
port submitted  with  my  letter  of  February. 

All  these  facts  and  the  difference  in  view  between  the  district  attor- 
ney and  myself  were  reported  by  me  to  the  Department  under  date  of 
March  17,  and  the  matter  rested  until  the  latter  part  of  May,  when  1 
received  a  letter  from  the  district  attorney,  in  which  he  asked  if  I  was 
taking  any  steps  toward  the  collection  of  the  information  which  be 
desired  as  preliminary  to  his  plan  of  action,  which  in  the  same  letter  is 
described  as  being  **  to  move  at  one  time  on  every  hydraulic  mine  in 
operation." 

Under  date  of  May  27  I  replied  that  we  differed  as  to  the  scope  of  our 
joint  instructions  in  this  matter,  and  that  as  under  my  understanding 
of  them  I  had  asked  and  received  authority  for  certain  engineering  as- 
sistance in  these  cases,  which  would  be  quite  unequal  to  the  collection  of 
information  on  the  scale  demandedby  his  plan,  it  would  be  necessary 
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for  me  to  again  sabmit  the  matter  to  the  Department  for  settlement. 
This  I  did  in  a  letter,  also  dated  May  27,  in  which  I  again  described  the 
existing  dead-lock,  referred  to  the  impossibility  of  meeting  the  wishes 
of  the  district  attorney  with  the  means  already  sanctioned  by  the  De- 
partment,-and  gave  reasons  for  my  belief  that  the  plan  of  proceeding 
against  all  or  most  of  the  hydraulic  mines  in  operation  at  one  time  was 
impractical  and  not  contemplated  in  the  original  authority  from  the 
honorable  the  Secretary  of  War  for  action  in  the  matter. 

In  reply,  I  am  in  receipt  of  a  letter  from  the  Department,  dated  June 
29,  with  inclosures,  one  of  which  is  a  copy  of  a  letter  from  the  Attorney- 
General  to  the  district  attorney  here,  from  all  of  which  papers,  taken 
in  connection  with  previous  correspondence,  I  infer  that  my  views  in 
this  matter  are  approved. 

During  all  these  delays  hydraulic  mining,  contrary  to  law,  has  been 
doubtless  going  on  in  many  places,  but  In  a  small  and  intermittent  way. 
Now,  the  dry  season  has  probably  suspended  in  great  part  these  opera- 
tions, and  it  would  be  of  little  use  to  try  and  collect  the  information 
upon  which  legal  proceedings  are  to  be  based.  The  next  few  months 
will  not  be  valuable  time  lost  for  this  business ;  but  it  is  desirable  that 
betbre  they  are  past  some  definite  and  practical  plan  of  action  under 
the  law  be  decided  upon  and  prepared  for. 

Up  to  June  30, 1886,  there  had  been  expended  $255,607.24,  of  which 
$43,554  was  for  the  building  of  snag-boat  and  barge,  and  $212,053.24 
in  actual  construction  upon  the  river  and  maintenance  of  plant. 

During  the  year  ending  June  30, 1887,  there  was  expended  in  work 
on  the  river  $22,596.11,  of  which  $2,735.94  was  for  repairs  of  snag-boat, 
and  the  remainder  in  the  removal  of  snags,  etc 

Besides  theabove  named  sum,  $42,074.09  was  expended  in  construction 
and  outfit  of  dredge  and  $521.59  in  the  collection  of  information  for 
procc^ings  against  hydraulic  mines. 

Money  gtoitemetU. 

July  1, 1886,  amount  avaUable $189,302.76 

July  1, 1887,  amount  expended  during  fiscal  year,  ezcluaiye  of 

liabilities  outstanding  July  1,1886 $65,059.24 

July  I,  1887,  outstanding  llabUities 132.55 

65,191.79 

July  1,  1887,  amount  available 124,200.97 

1  Amountthatcanbeprofttably  expended  infiscalvearendingJune30, 1889     40, 000. 00 
<  Submitted  in  complianoe  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 


STATISTICS. 

The  following  statistics  are  furnished  by  Messrs.  Thomas  Dwyer  and  A.  Foster,  of 

Sacramento,  Cal.|  for  the  fiscal  year  ending  June  30, 1887 : 

By  boats  of  Sacramento  Transportation  Company : 

From  San  Francisco  to  Sacramento,  merchandise tons. .  18, 560 

From  San  Francisco  to  Sacramento,  lumber do...  26,600 

From  San  Francisco  to  Sacramento,  coal do...  4,200 

From  Sacramento  to  San  Francisco,  bricks do...  51,000 

From  Sacramento  to  San  Francisco,  merchandise do...  4, 800 

From  San  Francisco  to  Upper  Sacramento  Bi  ver,  merchandise  . . . .  do . . .  14, 500 

FrAi  San  Francisco  to  Upper  Sacramento  River,  lumber do. . .  11, 600 

From  Sacramento  to  Upper  Sacramento  River,  lumber do. . .  1, 250 

From  Sacramento  to  Upper  Sacramento  River,  merchandise do. ..  4, 200 

From  Upper  Sacramento  River,  wheat  and  barley do. . .  64, 660 

From  Upper  Sacramento  River,  wool,  broom-corn,  and  hay do. . .  3, 450 

From  Upper  Sacramento  River,  wood do...  26,400 

From  Upper  Sacramento  River,  miscellaneous  produce do  . .  3, 250 
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By  boats  of  Southern  Pacific  Company : 

Between  San  Francisco  and  Sacramento  ( north ) tons . .  39   .  38 

Between  Sacramento  and  San  Francisco  (south) do . . .  18,  x98 

By  trading  boat  Neponset: 

From  Sacramento  to  Upper  Sacramento  River,  merchandise do . . .  2, 000 

From  Upper  Sacramento  River,  wheat  and  barley do...  1, 000 

From  Upper  Sacramento  River,  potatoes,  fruit,  and  beans do. . .  1, 500 

Total. 296,146 


STATISTICS  OF  TRADE  OX  THK  FEATHSR  RIVER  FOR  FISCAL  YEAR  ENDING  JUNE  30, 

1887. 

From  San  Francisco  and  Sacramento  to  Marysville  and  way  landings : 

Hay tons..  17.6 

General  merchandise • do 6,344.8 

Posts number..  9,163 

Laths do...,  246,000 

Lumber feet..  853,797 

'les number..  751.000 


From  Marysville  and  points  on  Feather  River  to  San  Francisco  and  way  landings : 

Hay tons-.  100 

Wool do....  27.3 

Broom-corn do 42.2 

Grain do....  4,522.4 

General  merchandise • do 9*28 

Hops do....  40.8 

Lumber •. feet..  300,000 

RECAPITULATION. 

Freight,up  and  down tons..  12,023 

Luniber,  up  and  down f<^t..  1,153,797 

Laths,  up  and  down » 246,000 

Shingles,  up  and  down 751,000 

Posts,  up  and  down 9,163 

Money  receipts  for  freight  carried : 

Up 122,504.64 

Down 12,326.24 

Total 34,830.88 


SS4. 

IMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

I  was  directed  to  take  charge  of  this  work  by  letter  from  the  Chief 
of  Engineers  dated  March  16, 1887. 

The  project  adopted  in  1880  had  for  its  object  straightening  the  upper 
part  of  the  tidal  portions  of  the  river  by  three  cut-oflFs  l^tween  the 
lower  limit  of  the  town  of  Petaluma  and  the  railway  bridge,  which 
shortened  the  channel  to  the  length  of  8,000  feet,  and  dredging  in 
this  distance  to  secure  3  feet  in  depth  at  low  water  to  a  width  of  50  feet, 
all  by  contract.  • 

Up  to  the  period  of  my  assuming  charge  of  the  work  there  had  been 
ex])ended  the  sum  of  $27,656.91,  with  the  accomplishment  of  the  channel 
sought  in  the  original  project.  This  work  was  finished  in  1884,  sinw^ 
which  nothing  has  been  done,  and  it  is  now  believed  that  the  dredged 
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cbaDiiel  is  almost  entirely  fillc^d  op^  tbough  the  benefit  given  by  the  cat- 
offs  still  remains. 

The  tidal  scour  being  insufficient  for  the  removal  of  deposits  from 
land  drainage,  must  be  assisted  in  the  maintenance  of  the  desired  chan- 
nel by  repeated  dredging. 

A  dredge  having  been  built  for  the  Government  for  use  in  the  waters 
emptying  into  San  Pablo  and  tiuisun  bays,  the  original  project  was,  in 
March,  1887,  modified  to  allow  dredging  by  hired  labor,  to  secure  and 
maintain  a  channel  with  depths  and  limits  as  described  in  the  original 
plan. 

It  is  proposed  with  the  sums  available  and  asked  for  to  carry  out 
this  modified  project,  and  the  work  to  this  end  being  a  recurring  ne- 
cessity, no  estimate  for  final  completion  can  be  submitted. 

Money  statement. 

Jnly  1,  1886,  amoQut  available $2,343.09 

July,  1,  1887,  amount  available 2,343.09 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889,      2, 000. 00 
<  Submitted  in  compliance  vrith  requiremeute  of  sections  2  of  river  and 
/     harbor  acts  of  lb66  and  1867. 


SS5. 

IMPROVEMENT  OF  HUMBOLDT  HAKBOB  AND  BAY.  CALIFORNIA. 

The  project  for  this  improvement  was  adopted  in  1881,  and  had  for 
its  object  to  secure  a  channel  13  feet  deep  at  low  water  and  200  feet 
wide  to  head  of  Eureka  Wharves,  with  channels  10  feet  deep  at  low 
water  and  100  feet  wide  to  Hook  ton  and  Areata. 

The  project  in  1882,  after  study  by  a  Board  of  Engineers,  was  sup- 
plemented to  seek  the  fixing  in  position  and  increase  in  depth  the  chan- 
nel over  the  bar  by  a  training-wall  carried  to  low  water  and  extending 
from  the  south  spit  in  a  northwesterly  direction. 

The  last  dredging  in  the  bay  channels  was  done  in  1884,  and  on  its 
completion  the  channels  sought  by  the  original  project  had  been  se- 
cured. In  the  lack  of  subsequent  surveys  the  present  condition  of 
these  channels  cannot  be  precisely  stated ;  but  from  the  reports  of  the 
pilots  it  seems  that  the  channel  along  the  city  front  of  Eureka  and 
across  the  bar  at  the  junction  of  Eureka  and  Areata  channels  has  re- 
verted to  its  condition  before  improvement  or  possibly  deteriorated. 

The  Eureka  Channel  has  a  sluggish  current,  besides  receiving  the  sew- 
erage of  the  town,  and  its' maintenance  with  the  dimensions  to  which  it 
was  enlarged  in  1884  will  require  repeated  dredging. 

The  act  of  August  5, 1886,  provided  that  none  of  the  money  thereby 
appropriated  for  the  improvement  of  the  bar  should  be  expended  until 
the  United  States  had  obtained  a  title  free  of  expense  to  the  land  de- 
sired on  the  South  Spit,  for  which  an  exorbitant  price  had  been  de- 
manded. 

During  September  last  I  was  notified  that  an  arrangement  had  been 
made  with  the  owners  by  those  interested  in  the  work,  and  requested 
to  define  by  metes  and  b&unds  the  tracts  which  would  be  necessary  for 
our  purpose.    An  assistant  was  accordingly  sent  to  Humboldt  Bay,  who, 
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having  been  appointed  a  deputy  United  States  sorveyor,  made  careful 
plats,  connected  with  the  land-office  surveys  of  the  land  required  above 
high  water  mark  and  the  tide-lands  adjoining  the  title  to  which  was 
vested  in  the  State  of  California. 

An  obstacle  to  the  transfer  of  the  upland  was  found  in  the  existence 
of  a  minor  heir  owning  an  undivided  one-sixth  interest,  and  proceedings 
in  the  probate  court  here  were  necessary  to  empower  the  guardian  to 
convey.  This  conveyance  from  the  guardian,  in  accordance  with  the 
United  States  district  attorney's  wishes,  was  made  to  one  of  the  other 
owners  of  an  undivided  interest,  who  will  sign  the  deed  to  the  United 
States. 

Only  durinfiT  the  past  week  was  I  furnished  with  an  abstract  of  title 
completed  to  date,  which  has  been  submitted  to  the  district  attorney 
for  examination,  who,  satisfied  with  the  title,  will  prepare  a  form  of 
deed  for  the  approval  of  the  Attorney-General. 

At  the  last  session  of  the  State  legislature  an  act  was  passed  with 
the  intention  of  conveying  to  the  United  States  a  title  to  the  tide-lands, 
as  described  in  the  plat  of  survey  by  metes  and  bounds  furnished  from 
this  office.  By  an  unfortunate  clerical  error  this  description  by  metes 
and  bounds  was  erroneously  copied  in  the  law  and  the  patent,  so  that 
it  does  not  describe  any  tract  of  land  whatever,  and  effects,  it  is  believed, 
no  conveyance. 

Since  this  discovery  a  proposition  has  been  made  that  an  application 
to  the  State  for  this  tide  land  bQ  made  by  some  citizen  who,  on  securing 
title,  will  reconvey  to  the  United  States;  but  the  district  attorney 
seems  of  the  opinion  that  in  view  of  the  obvious  intention  of  the  legis- 
lature to  dispose  of  the  land  in  question  no  sufficient  title  to  it  could 
be  obtained  by  private  parties  in  advance  of  further  legislative  action. 

If  this  be  the  correct  opinion  there  seems  no  way  in  which  the  re- 
quirements of  the  act  of  August  5, 1886,  for  a  clear  title  as  preliminary 
to  any  expenditure  can  be  satisfied  until  the  next  session  of  the  State 
legislature  has  rectified  the  error  of  the  existing  law. 

The  channel  over  the  bar  in  June,  1886,  ran  out  nearly  straight  north- 
northwest  with  about  16  feet  at  high  water,  and  kept  in  this  direction 
and  condition  until  the  middle  of  October,  when  it  began  to  shoal  and 
work  south.  By  the  middle  of  November  it  was  south  by  west,  very 
narrow,  and  from  14  to  16  feet  deep  at  high  water.  It  remained  with 
but  little  change  until  about  the  1st  of  March,  1887,  when  its  south 
channel  closed  and  a  new  north  channel  began  to  open  out  nearly  straight 
and  deepening  gradually.  During  June,  1887,  it  ran  out  straight  west 
by  south,  with  16  feet  at  high  water. 

Money  statement. 

July  1, 1886,  amount  available $62,363.64 

Amoant  appropriated  by  act  approved  Aagost  5, 1886 75, 000. 00 

137,363.64 
Jaly  1,  1887,  amonnt  expoDded  doring  fiscal  year,  ezclaslve  of  liabilities 
outstanding  July  1,  1886 748.33 

July  1,  1887,  amount  available  136,615.31 

{Amount  (estimated)  required  for  completion  of  existing  project 537, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ins  June  30, 1889  250, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
harbor  acts  of  1H66  and  1867. 
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8TATISTIG8. 

The  following  statistics  for  Hamboldt  Bay  are  famished  by  the  collector  of  the 
port  and  the  Pacific  Coast  Steamship  Company. 

There  are  two  steamers,  each  making  reffnlar  weekly  trips  between  8an  Francisco 
and  Homboldt  Bay ;  and  daring  the  past  l£ree  months  a  third  has  been  pat  on  in  op- 
position. 

Statistics  from  only  one  of  the  regalar  steamer  lines  can  be  obtained ;  the  bnsiness 
of  the  other  is  probably  somewhat  smaller. 
Daring  the  year  ending  Jane  30, 1887,  the  number  of  yessels  entered  from 

foreign  ports  was 11 

Nnmber  of  vessels  cleared  for  foreign  ports 19 

Value  of  exports $113,711.00 

Valne  of  imports $6,053.00 

Amoants  of  dnty  collected t^,040. 12 

Number  of  sailing-yessels  sailed  from  this  port,  including  those  noted  as 

foreign 496 

The  amount  of  lumber  carried  would  average  about  (each)  275, 000  feet.  136, 400, 000 
Value  of  lumber  about  |18  per  M $2,455,200 

Total  number  of  saU- vessels  registered  and  enrolled  at  this  port  are: 


•  Class. 

No. 

Tons. 

0 
0 
6 

610.26 

8AfHnK-yMMla....-....*-T..-*. 

2.000.09 
88.50 

Rftflfrg-vemels  nnder  ^  tons 

Total  of  district 

2,608.45 



The  steamers  of  the  Pacific  Coast  Steamship  Company  have  carried  on  the  route 
between  San  Francisco  and  Humboldt  Bay — 

Tons. 

Freight 24,946 

Passengers 6,610 


SS6. 


IMPROVEMENT  OF  THE  C01X)RAD0   RIVER,  NEVADA,  CALIFORNIA,  AND 

ARIZONA  TERRITORY. 

For  reasons  given  in  my  last  annual  report  no  work  was  done  npon  the 
river  during  the  year  ending  June  30, 1887,  and  no  project  is  submitted 
or  appropriation  asked  for  the  next  fiscal  year. 

In  care  of  property  there  was  expended  during  the  past  year  the  sum 
of  $180.46,  and  on  September  1  the  barge  plant,  and  remaining  sup- 
plies were  sold  at  public  auction,  and  the  proceeds  turned  into  the 
Treasury  according  to  law. 

Money  statement. 

Jnlyl,  1886,  amount  available f  180. 46 

July  1, 1887,  amoont  expended  daring  fiscal  year,  ezolasive  of  liabilities 
outstanding  Jaly  1, 18iB6 180.46 

8872  BNG  87 154 
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SS7. 

PRELIMINARY  EXAMINATION  OF  MOUTH  OF  SMITH'S  RIVER,  CAUFOB- 

NIA. 

United  States  Enoinebb  Office^ 

8an  Francisooy  C(U.,  January  7, 1887. 

General:  In  oompliancewith  the  instmetions  in  Department  letter 
of  September  27, 1886, 1  have  the  honor  to  report  as  follows  concern- 
ing the  improvement  of  Smith's  Eiver  entrance,  California. 

Smith's  Biver  is  a  small  stream  which  rises  in  the  coast  range  and 
after  a  conrse  of  some  25  miles  in  length  empties  into  the  ocean  aboat  4 
miles  soath  of  the  boandary  line  between  Oregon  and  California. 

The  tidal  inflnenoe  is  felt  about  4  miles  above  the  month,  and  the  tidal 
aiea  of  the  estaary,  including  some  connecting  sloughs,  is  about  2.5 
square  miles. 

In  summer  the  fresh-water  discharge  is  insignificant,  and  the  depths 
across  the  bar  are  not  more  than  from  3  feet  to  4  feet,  in  a  shitting  chan- 
nel ;  during  the  heavy  winter  rains  the  stream  becomes  a  torrent,  ^i 
the  depths  across  the  bar  occasionally  are  increaeed  to  perhi^s  15  feet 
at  low  ^ater. 

As  is  common  with  these  entrances,  the  river  spreads  oat  into  a 
lagoon  behind  the  beach  from  which  the  exit  to  the  sea  is  at  the  north- 
em  end,  and  close  against  a  rocky  headland.  Of  late  years  the  blnff 
inside  this  headland  at  the  north  end  of  the  lagoon  has  been  encroached 
upon,  and  the  southern  sand  point  has  advanced  until  now  the  channel 
inside  passes  among  rocks  and  bowlders  which  formerly  underlay  the 
bluff,  making  the  passage  by  vessels  almost  impossible. 

An  abortive  attempt  has  been  made  by  the  persons  interested  to  re- 
store the  original  condition  of  affairs  by  a  jetty  of  wooden  caissons 
filled  with  gravel ;  and  to  do  this  in  an  effective  way,  by  a  training- 
wall  1,000  feet  long,  of  riprap,  raised  to  half-tide  along  the  outer  mar- 
gin of  the  channel  now  encumbered  with  rocks,  would  cost  about 
$100,000. 

The  effect  of  this  improvement  inside — on  the  bar  channel  outside— 
would  probably  not  be  appreciable,  and  we  could  expect  to  see  it  after- 
ward, as  now,  offering,  according  to  the  season,  depths  of  from  3  to 
15  feet,  in  a  constantly  shifting  channel.  To  effect  a  radical  change 
tbv  the  better,  it  would  be  necessary,  in  addition  to  the  training- wall  as 
above  described,  to  confine  and  direct  the  ebb  across  the  bar  by  jetties 
projected  into  the  open  sea  and  exposed  to  its  fail  violence  in  this  stormy 
latitude. 

It  is  believed  that  the  cost  of  such  works  would  not  now  be  justified 
by  the  inteiests  to  be  served.  There  is  a  saw-mill  and  salmon  cannexy 
near  ttke  mouth  of  the  river,  of  which  the  former  has  a  capacity  of  35,900 
feet,  B.  M.,  a  day,  and  the  latter  packs  some  6,000  cases  and  500  banelfl 
per  year. 

There  id  a  large  tract  of  timber  and  some  good  farming  and  grazing 
country  tributary  to  Smith's  Hiver,  but  as  navigation  is  only  possible 
for  a  short  distance  above  the  mouth,  the  transport  of  the  iMt)daot8  of 
the  upper  valley  there  would  not  be  much  less  costly  tiban  to  the  road- 
stead of  Crescent  City,  where  most  of  them  now  find  an  outlet. 

In  this  connection  is  to  be  noted  that  a  broad-gauge  railroad  now  ex- 
tends for  some  distance  from  the  Crescent  City  wharf  towards  Smith's 
Eiver  Valley,  and  is  used  in  bringing  out  logs,  by  the  Crescent  City 
Mill  Company.    The  distance  from  the  principal  settlement  of  Smith's 
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Eiver  to  the  Crescent  City  wharf  is  only  about  8  miles  over  country 
offering  no  special  difficulties,  and  it  is  lately  proposed  to  extend  this 
road  to  the  valley,  thus  giving  it  an  easy  outlet  to  the  sea. 

I  transmit  herewith  a  tracing  from  the  Coast  Survey  chart,  showing 
the  mouth  of  Smith's  Biver  and  the  location  of  the  desired  inside  train- 
ing-wall, also  a  copy  of  a  report  by  Mr.  A.  Boschke,  assistant  engineer, 
who  lately  made  an  examination  of  the  place. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain  of  Engineers: 
The  Chief  of  Engineers,  IT.  S.  A. 


report  of  mr.  a.  boschke,  assistant  engineer. 

United  States  Engineer  Office, 

San  Franoisoo,  Deeember  1,  1886. 

Sir  :  I  have  the  honor  to  report  that  I  have  made,  in  obedience  to  yoor  instrnctions, 
an  examination  of  Smith's  Hi ver  Harbor. 

Smith's  River  is  in  Del  Norte  Coanty.  It  dischargees  into  the  Pacific  Ocean,  abont 
4  miles  sonth  of  the  State  line  thiit  divides  Oregon  from  California. 

The  river  rises  in  the  Coast  Range ;  its  main  branches  are  the  North,  Middle,  and 
Sonth  Forks.  The  river  proper  has  a  length  of  24  miles.  The  tides  ascend  the  river 
to  abont  4  miles  from  its  month. 

Within  this  distance  from  the  ocean  the  river  proper  and  a  number  of  slonghs  form 
a  tidal  estaary  of  about  2.5  square  miles.  This  estaarv  is  separated  from  the  ocean 
by  a  sandy  peninsula  of  about  a  width  of  500  feet,  whicii  terminates  at  a  varying  dis- 
tance opposite  a  rocky  headland,  thus  forming  the  entrance  to  a  land-locked  harbor. 
Daring  the  rainy  season  the  freshets  in  tlie  river  sconr  a  channel  of  ample  width  and 
an  average  depth  of  15  feet  at  low  water  through  the  entrance  between  the  rocky 
headland  and  the  northern  extremity  of  the  peninsula.  These  freshets'  discharges 
have  caused  to  wear  away  a  bluff  within  the  rocky  headland  named  Pyramid  Point, 
exposing  its  rocky  bottom,  over  which  now  the  river  and  tidal  water  dieoharges,  and 
has  caused  the  end  of  the  peninsula  to  encroach  upon  the  ground  where  formerly  an 
unobstructed  channel  was  maintained  by  the  combined  action  of  the  river  discharge 
and  tidal  flow. 

The  present  channel  winds  through  the  rocks  and  large  bowlders  of  the  rocky  shelf, 
formerly  covered  by  the  abraded  bluff,  and  is  very  dangerous  to  pass. 

A  jetty  constructed  of  caissons  filled  with  gravel  has  been  placed  at  the  upper  end 
of  the  present  channel  by  the  owners  of  the  eaw-mill,  who  have  about  2,500,000  feet 
of  manufactured  lumber  at  their  wharf,  which  cannot  be  shipx>ed  at  present  on  ac- 
count of  the  dangerous  obstructions  in  the  channel. 

The  attempted  improvement  not  having  given  the  hoped  for  results,  to  direct  the 
current  to  open  the  former  channel  now  covered  by  the  end  of  the  peninsula,  if  a 
stone  training-wall  of  riprap  was  placed  on  the  outer  line  of  the  rooky  shelf  connect- 
ing with  the  bluff  its  inner  end,  and  about  1,200  feet  long  raised  to  half-tide,  it  would 
restore  the  former  condition,  enabling  the  river  and  tidal  currents  d^ected  and  con- 
centrated by  it  to  maintain  a  permanent,  unobstmcted  channel  of  from  12  to  15  feet 
at  low  water  between  the  training-wall  and  the  northern  extremity  of  the  peninsula. 

The  outer  bar  Is  very  narrow  and  lies  close  inshore.  The  concentrated  current, 
directed  by  the  training- wall  and  the  steep  bluff  of  Pyramid  Point,  would  exert  a 
scouring  power  as  far  out  as  the  bar,  and  maintain  a  depth  upon  it  of  probably  not 
less  than  6  to  8  feet  at  low  water. 

Prince  and  King's  islands  are  situated  to  the  north  of  the  entrance  and  acyacent  to 
it,  offering  shelter  from  the  northwest  swells. 

The  estuary  or  harbor  has  a  sufficient  depth  to  float  in  safety  the  coasting  vessels 
which  can  enter  this  port. 

The  following  steamers  and  schooners  have  run  for  this  port  in  the  past,  drawing, 
respectively — 

Feet. 
Steamers : 

MaryD.  Hume 10 

SanVincente 9^ 

Continental 8 

George  Hawley 8 

Alex.  Duncan 9^ 

Tug  Pelican 7 
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Schooners :  Feet. 

Sophia  Bee 7 

Antcrlin 9 

Cballen^rei' 7^ 

Hophia  Wenger 9 

Jas.  Wooley 12 

N.  Van  Bergen. 8 

Stranger 8i 

Tracke 8 

Sea  Foam 10 

Coquille 8^ 

Fiee  Trade 8 

S.  Danielson 8^ 

Ester  Cobas 7i 

Helen  Marriam 8 

Anni  Hermine 7^ 

The  resources  of  the  country,  for  which  this  port  is  the  natural  outlet,  are — 

Acres. 
Number  of  acres  of  redwood-timber  land  from  Chetco  to  north  bank  of 

Smith's  River 68,000 

Belt  lying  contiguous  to  south  bank 10,000 

Red,  white,  and  yellow  fir,  white  cedar,  myrtle,  oak,  etc 12,000 

Total 80,000 

The  Del  Norte  Commercial  Company '«  saw -rail  I  has  a  capacity  of  35,000  feet  of 
lumber  per  day,  and  has  mannlactured  during  the  last  season  3,200,000  feet.  Bailey's 
mill,  run  by  water-power,  and  situated  on  Smith's  River,  4  miles  from  the  entrance, 
has  a  capacity  of  10,000  ieet  of  lumber  per  day.  A.  Gorman  &,  Co.,  Shake  MUl,  6 
miles  from  the  entrance,  has  a  cutting  capacity  of  12,000  feet  per  day.  The  two  lat- 
ter mills  both  lying  idle. 

The  amount  of  butter  shipped  annually  from  Smith's  River  Valley  is  250  tons. 

Total  exports  of  produce  during  the  past  year  is  estimated  about  700  tons,  and  the 
imports  of  merchandise  about  1,400  tons. 

There  are  extensive  chrome  mines  situated  in  the  low  divide  district,  also  a  num- 
ber of  valuable  copper  mines. 

The  Tyson  Smelting  Company,  of  Baltimore,  Md.,  shipped  annually,  from  1869  to 
1873,  1,500  tons  of  chrome  ore,  hauling  it  on  wagons  through  Smith's  River  Valley,. 
25  miles,  to  Crescent  City. 

In  1885  about  600  tons  of  ore  was  shipped  by  way  of  Smith's  River.  The  salmon 
fisheries  average  6,000  cases,  and  500  barrels  per  year. 

Estimate  of  cost  of  training- wall : 

Length  of  wall,  1,000  feet ;  width  on  top,  10  feet;  mean  width,  85  feet ;  mean  height, 
15  feet.  Stone  in  place :  weight,  16  pounds  per  cubic  foot,  and  allowing  for  voids  one- 
third,  68^000  tons,  at  $1.50  per  ton,  $102,000.  A  ledge  of  rock  about  100  feet  in  height 
is  a  vailable  within  a  distance  of  2,000  feet  to  obtain  the  rock  for  the  training-wall 
in  suitable  dimensions. 
Very  respectfully, 

A.   BOSCHKE, 

Jsshtant  Engineer. 
Capt.  A.  H.  Payson, 

Corps  of  Engineers. 


SUPPLEMENTARY  REPORT  OF  CAPTAIN  A.  H.  PAYSON,  CORPS  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

San  FranciscOj  Cal.j  June  11, 1887. 

General  :  Under  date  of  January  7, 1887, 1  submitted  to  the  De- 
partment a  report  on  the  proposed  improvement  of  the  mouth  of  Smith's 
Eiver,  California. 

This  report  has  caused  much  hostile  feeling  in  the  community  inter- 
ested in  having  work  done  at  this  point,  and  I  am  now  in  receipt  of  a 
letter  from  a  Mr.  O.  V.  Wallace,  which  calls  attention  to  certain  inaccu- 
racies  in  my  report,  of  which  letter  it  seems  only  just  to  forward  the  in- 
closed copy  for  file  with  the  papers  iu  the  case. 
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Tbe  inaccaracies  referred  to  are  in  the  length  of  the  stream  itself,  the 
depth  OD  the  bar,  and  the  distance  from  the  principal  settlement  in  the 
valley  to  Crescent  City  Boadstead. 

As  regards  thedepth  on  the  bar,  it  is  shown  on  the  Goast  Survey  chart 
as  4  feet,  and  it  is  merely  an  opinion  whether  it  is  ever  less  than  this ; 
so  that  in  my  report  it  would  have  been  better  to  have  given  the  mini- 
mum  depth  as  4  feet  instead  of  3  feet  to  4  feet,  as  stated. 

The  length  of  the  stream  I  quoted  from  the  report  of  the  assistant 
engineer  who  made  the  examination,  and  who,  it  seems,  did  not  include 
the  lengths  of  the  three  forks  which  unite  to  form  the  main  river. 

The  distance  from  Smith  Biver  to  Crescent  City — given  in  my  report 
as  8  miles — ^is  really  16  miles,  an  error  of  my  own  which  I  regret,  because, 
in  connection  with  the  rest  of  the  report,  it  has  been  interpreted,  per- 
haps not  unnaturally,  as  evidence  of  a  bias  on  my  part  in  favor  of  Cres- 
cent City  and  against  Smith's  Biver. 

The  inconveniences  of  Crescent  City  Boadstead  as  a  shipping  point 
and  the  onerous  charges  of  the  wharf  company  are  not  overstated  in 
Mr.  Wallace's  letter ;  and  tbere  is  no  doubt  that  the  development  of 
the  Smith's  Biver  country  will  be  hampered  as  long  as  Crescent  City 
is  to  be  depended  upon  as  an  outlet. 

But  the  maiu  points  in  my  report  of  January  7, 1887,  were  that  t^e 
construction  of  the  proposed  wall  inside  the  mouth  of  Smith's  Biver 
would  require  to  be  supplemented  by  costly  works  to  seaward  for  con- 
trol of  the  shoal  and  shifting-bar  channel  before  any  substantial  im- 
provement could  b^  had,  and  that,  in  my  opinion,  the  expenditures 
necessar)'^  to  that  end  were  not  now  justifiable;  and  on  these  points  I 
am  not  able  to  modify  my  originally  expressed  opinion. 

I  do  not  think,  further,  that  it  would  be  safe  to  expect  to  complete 
the  inside  wall  for  a  less  sum  t*faan  that  named  in  ray  original  estimate. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


letter  op  mr.  o.  v.  wallace. 

Smith's  River,  Cal., 

May  10, 1887. 

Dear  Sir:  Parsnant  to  oar  mutaal  uoderstandinff  while  in  yonr  office  at  San  Fran- 
cisco Ibeff  leave  to  submit  to  your  notice  and  consideration  the ''  memorial"  that  we 
forwarded  to  Congress  asking  Government  aid  for  tbe  improvement  of  tbe  moutb  of 
Smith's  River,  ana  ask  your  indulgence  while  I  briefly  review  some  of  tbe  points  of 
your  adverse  report  thereon  and  note  tbe  exceptions  we  have  taken  thereto. 

Yon  say;  <* Smith's  River  is  25  miles  long."  The  North  Fork  is  22  miles  long,  the 
South  Fork  is24  miles,  and  tbe  Middle  Fork  is  12  miles  long,  and  these  branches  unit- 
ing form  the  river  proper,  which  is  thus  25  miles  long.  You  place  the  depth  of  water 
on  tbe  outside  bar  in  the  summer-time  at  '^from  3  to  4  feet,"  while  the  shallowest 
measurement  of  which  we  have  any  record  places  tbe  depth  at  4  feet. 

Besides,  of  all  the  vessels  that  have  ever  entered  and  departed  from  tbe  mouth  of 
the  river  not  one  has  ever  found  the  bar  too  shallow ;  in  fact,  we  have  never  bad  the 
slightest  degree  of  trouble  arising  from  the  bar. 

The  trouble  is  within  the  mouth  of  the  river,  where  the  sea  has  driven  the  current 
back  over  a  rocky  bed  that  cannot  wash  out,  nor  the  channel  be  otherwise  deepened 
(save  at  an  enormous  expense),  and  is  thus  rendered  unnavigable. 

What  we  ask  is  that  the  proposed  training- wall  be  constructed  so  as  to  drive  the 
sea  back  and  restore  the  bed  of  the  river  to  its  original  condition,  in  its  natural  chan- 
nel. It  was  in  that  condition  and  channel  for  a  number  of  years,  and  while  so  there 
was  an  abundant  depth  of  water,  and  while  in  such  condition  sailing-vessels  sailed 
in  and  out  of  the  mouth  without  other  aid  with  perfect  impunity. 
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Do  not  these  facts,  then,  saccessfully  and  eifectaally  dispose  of  the  argument  against 
the  construction  of  the  proposed  training-wall  as  far  as  tne  ontside  har  is  concerned  t 
And  there  remains  only  its  estimated  cost,  which  may  be  greatly  reduced  in  view  of 
the  fact  that  not  over  one-third  of  its  length  is  exposed  to  the  action  of  the  sea. 
Therefore  we  simply  ask  a  restoration  of  that  condition,  which  it  is  admitted  the 
proposed  wall  will  effect. 

Your  report  places  the  distance  from  Crescent  City  Wharf  to  the  principal  settle- 
ment of  SmIrVs  River  at  about  8  miles,  while  the  actual  distance  is  just  double  that 
figure — 16  miles.  Yon  sum  up :  '^  It  is  believed  the  cost  of  such  works  would  not  now 
be  justified  by  the  interests  served." 

In  rebuttal  we  would  respectfully  ask  your  careful  perusal  of  the  accompanying 
statistics,  and  also  the  memorial  inviting  your  particular  attention  to  it-s  introdno- 
tory,  the  scope  of  conutry  represented  by  the  petitioners,  the  affidavits  and  the  letter 
of  trauHmittal,  the  press  comments,  the  supplemental  memorial  of  masters  and  owners 
of  vessels,  and  especially  the  supplemental  memorial  of  the  principal  business  firms 
of  San  Francisco,  under  their  own  signatures. 

You  are  already  aware  of  the  fact  that  there  is  no  harbor  between  Humboldt  Bay 
and  Port  Orford,  a  distance  of  hundreds  of  miles,  the  Crescent  City  landing  beings 
neither  sale  nor  reliable,  vessels  lying  at  the  wharf  being  compelled  to  put  to  sea  in 
case  of  storm  or  even  a  rough  sea  running.  No  longer  ago  thau  the  7th  instant  the 
schooner  Wing  and  Wing  was  loosed  from  her  moorings  and  driven  ashore  at  that  place, 
where  she  now  lies  on  the  beach.  At  the  same  date  the  steamer  Crescent  City  made 
her  appearance,  but  put  to  sea  again  without  so  much  as  landing  her  passengers,  who 
were  compelled  to  remain  on  board  till  yesterday,  when  they  were  finally  landed,  and 
the  steamer,  without  discharging  her  freight,  or  any  portion  of  it,  immediately  put  to 
sea  attain,  where  she  is  now  cruising  about,  awaiting  a  favorable  chance  to  come  to 
the  wharf ;  and  this  is  not  an  exceptional  instance,  but  has  been  repeated  time  and 
again,  especially  during  the  winter  season,  sometimes  lyin<^  out  a  week  or  more. 

Do  you  think  the  outlook  for  our  intercourse  and  traffic  with  the  outside  world  very 
encouraging  in  the  face  of  these  facts,  oven  should  the  ^* broad-gauge  railroad"  that 
you  allude  to  in  your  report  ns  the  sovereign  panacea  for  our  pent-up  longings  be  ex- 
tended across  the  river  and  into  our  valley  f  * 

Besides,  the  Crescent  City  Wharf  monopoly  has  always  compelled  shippers  to  pay 
a  heavy  tribute,  the  wharf  charges  being  exorbitant,  in  some  instances  greater  than 
the  cost  of  transportation  of  the  article  by  steamer  the  entire  distance  ^rom  San 
Francisco;  so  even  in  the  event  of  the  completion  of  said  railroad  the  situation,  as 
far  as  shipping  facilities  .ire  concerned,  will  be  but  little  improved. 

We  ask  a  careful  consideration  of  these  facts,  and  trust  they  may  be  potent  enongh 
to  induce  you  to  recede  from  the  adverse  opinion  you  have  held  in  reference  to  the 
proposed  **  Smith's  River  improvement,"  and  pray  that  you  may  see  fit  to  so  correct  or 
modify  your  report  as  to  render  it  favorable  instead  of  unfavorable,  and  that  we  may 
obtain  what  we  so  much  stand  in  need  of — a  good,  permanent,  and  reliable  shipping 
point  right  at  our  own  doors,  and  which  has  been  aptly  and  correctly  characterized 
by  Mr.  Boschke  as  ^Hhe  natural  outlet  for  this  section  of  country." 

Begging  pardon  for  intruding  to  such  an  extent  on  your  tlnie  and  patience,  and 
asking  at  your  hands  a  careful  consideration  of  the  merits  of  tbe  case,  and  that  you 
will  preserve  and  return  the  iuclosures  at  your  convenience  (either  direct  or  through 
Mr.  Doming),  and  that  1  may  have  the  pleasure  of  receiving  at  an  early  date  a  favor- 
able reply, 

I  subscribe  myself,  yours,  truly, 

O.  V.  Wallace. 

Captain  Payson, 

Corps  of  Engineers, 


S  S  8. 


preliminary  examination  of  crescent  city  harbor,  california, 
with  a  view  to  a  sea-wall  from  battery  point  to  flat  rock. 

United  States  Engineer  Office, 

San  FrandscOj  CaL,  January  19, 1887. 
General  :  In  compliance  with  instractions  contained  in  the  Depart- 
ment's letter  of  October  28,  188G,  I  have  the  honor  to  report  as  follows 
concerning  Crescent  City  Harbor,  California,  with  view  to  a  sea-wall  froiu 
Battery  Point  to  Flat  Bock. 

Flat  Rock  lies  aboat  1,000  feet  from  the  mainland  at  Battery  Point, 
and  in  about  2  fathoms  at  low  water.    Between  the  point  and  the  rock 


Digitized  by 


Google 


APPENDIX   SS ^REPOET   OP   CAPTAIN   PAY80N.  2455 

in  a  reef  which  goes  almost  bare  at  low  water,  and  which  formed  the 
support  of  the  old  wharf,  now  carried  away. 

A  new  wharf  has  been  baiit  to  the  north  and  east  of  the  old  one^  as 
approximately  shown  on  the  chart  herewith  ^  and  should  the  sea  be 
prevented  by  a  wall  from  breaking  across  the  reef  between  the  point 
and  Flat  Bock,  some  additional  protection  would  doubtless  be  given  the 
new  wharf. 

Owing  to  the  slight  depth  of  water  in  which  the  wall  as  contemplated 
in  the  act  would  have  its  outer  end,  it  would  not  when  completed  ap- 
preciably improve  tbe  shelter  now  naturally  afforded  to  the  anchorage, 
and  from  its  faulty  direction  it  would  be  useless  as  the  starting  point  of 
a  breakwater  designed  to  afford  a  radical  improvement  should  such  a 
measure  ultimately  be  decided  upon.  The  cost  of  the  work  would  be 
about  $140,000,  but  for  the  reasons  above  given  I  should  recommend 
that  if  any  work  be  undertaken  for  this  harbor  it  be  directed  to  the  con- 
struction of  a  wall  between  the  Light- House  Island  and  Steamboat  Bock. 
Such  a  wall  would  give  in  itself  a  valuable  addition  to  the  existing 
shelter  and  form  part  of  any  general  plan  for  making  the  roadstead  se- 
cure in  all  weathers  for  a  small  number  of  vessels. 

The  cost  would  be  in  the  neighborhood  of  $1,500,000  for  the  wall  car- 
ried  to  Steamboat  Bock,  and  this  would  probably  make  it  safe  for  one  or 
two  small  vessels  to  lie  in  the  roadstead  in  all  weathers  at  properly 
laid  permanent  moorings.  The  commerce  benefited  would  be  local 
only,  for  reasons  fully  set  forth  in  the  report  of  the  Board  of  Engineers 
on  Harbors  of  Befuge  (Beport  of  Chief  of  Engineers,  1881),  showing  the 
unfitness  of  Crescent  City  Harbor  for  a  general  refuge  for  Pacific-coast 
commerce. 

Admitting  that  the  local  commerce  is  important  enough  to  justify 
some  expenditures  for  its  better  protection,  I  am  not  prepared  to  be- 
lieve that  a  work  of  such  magnitude  as  will  alone  effect  a  material  im- 
provement is  now  warranted  by  the  circumstances  of  the  case. 

Sufficient  data  is  already  available  for  a  detailed  project  without  fur- 
ther survey  or  examination. 

This  report  has  been  withheld  in  the  hope  of  procuring  detailed 
statistics  of  the  last  year's  business  of  Crescent  City  Harbor,  for  which 
repeated  application  has  been  made  since  early  last  December.  These 
statistics  have  not  yet  been  received,  so  I  deem  it  best  to  forward  my 
report  without  them  and  furnish  them  later  should  they  be  obtained. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Patson, 
Qaptain  of  Engineers. 

The  Chief  of  Enghnebbs,  U.  S.  A. 


STATISTICS  OF  TRADE  FOR  NIXB  MONTHS  ENDING  DECEMBER  31,   1886. 

Lnmber feet..  16,895,000 

Assorted  merchaQdise : 

Up tons..  3,500 

Down do...  1,529 

Passengers  by  one  steamer: 

Up 653 

Down 543 

Passengers  were  also  carried  by  schooners  aud  by  two  other  steamers  which  visit 
the  port,  bat  no  acoarate  account  could  be  obtained  as  to  the  number. 

Daring  several  years  preceding,  the  la^t  shipments  of  chrome  have  averaged  3,000 
tons  per  year,  buc  the  discovery  of  other  mines  in  southern  California  have  for  the' 
present  suspended  the  business. 
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APPENDIX  T  T. 


IMPBOVEBIENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 
WASHINGTON  TERRITORY;  OF  THE  ENTRANCES  TO  COOS  AND  YA- 
QUINA  BAYS;  OF  MOUTH  OF  COQUILLE  RIVER  AND  OF  UMPQUA  RIVER, 
OREGON;  AND  OF  CERTAIN  RIVERS  EMPTYING  INTO  PUGET  SOUND 
AND  GRAY'S  HARBOR,  WASHINGTON  TERRITORY;  CONSTRUCTION  OF 
CASCADES  CANAL,  COLUMBIA  RIVER;  WATER-GAUGES  ON  COLUMBIA 
RIVER. 


BJSPOBT  OF  CAPTAIN  CHABLE8  it'.  POWELL,  CORPS  OF  ENGINEERS,  OF^ 
FICEB  IN  CHABGK  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1«87, 
WITH  OTHEB  DOCUMENTS  RELATING  TO  THE  WOBKS, 


IMPROVEMENTS. 


1.  Month  of  tbe  Coquille  River,  Oregon. 

2.  Entrance  to  Coos  Bay,  Oregon. 

3.  Umpqua  River,  Oregon. 

4.  Entrance  to  Yaquina  Bay,  Oregon. 

5.  Month  of  the  Columbia  River,  Ore- 

gon and  Wanhington  Territory. 

6.  Construction  of  canal  at  the  Cascades, 

Columbia  River,  Oregon  and  Wash- 
ington Territory. 


7.  Chehalis   River,    Washington  Terri- 

tory. 

8.  Skagit,     Sttiilaquamisb,     Nootsack, 

Snohomish,  and  Snoqualmie  rivers, 
Washington  Territory. 

9.  Gauging  waters  of  the  Columbia  River 

and  principal  tributaries,  Oregon 
and  Washington  Territory. 


EXAMINATIONS  AND  SURVEYS. 


10.  Snislaw  River  and  Bar,  Oregon. 

11.  Nehalem  Bay  and  Bar,  Oregon. 


12.  Coquille  Rivor  between  Coquille  City 

and  Myrtle  Point,  Oregon. 

13.  Umpqua  River,  Oregon. 


United  States  Engineer  Office, 

Portland^  Oregon^  August  1, 1887. 
Sir  :  I  have  the  honor  to  send  herewith  annual  reports  upon  river 
and  harbor  improvements  under  my  charge  for  the  3'ear  ending  June 
30, 1887. 

On  the  9th  of  October,  1886,  the  charge  of  improving  the  Columbia 
Eiver  at  the  Cascades  was  transferred  to  me  by  Maj.  W.  A.  Jones, 
Corps  of  Engineers. 

•  **•**• 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  PoWEIiL, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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T  T  I. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COQUILLE  RIVER,  OREGON. 

The  plan  is  to  build  a  half  tide  jetty  or  deflecting  dike,  about  3,400 
feet  long,  from  the  left  bank,  inside  of  the  old  mouth,  directed  about 
magnetic  west  and  passing  800  feet  south  of  Backliff  Rock,  for  affording 
a  channel  to  the  sea  through  the  former  north  cape  and  10  feet  deep 
at  mean  lower  low  water.  The  mean  rise  of  tide  above  the  reference 
plane  is  4  feet.  The  original  estimate  of  cost  is  $164,20.0.  The  amount 
expended  on  t^e  project  is  $37,089.35. 

Jetty  extension,  and^r  the  appropriation  of  1884,  was  closed  in  April, 
1885.    The  structure  built  to  that  time  is  1,523  feet  long. 

The  old  channel  was  long,  tortuous,  shoal,  and  rendered  extremely 
dangerous  by  numerous  rocks.  Captain  Floyd,  of  the  bar  tug,  states  that 
he  used  23  buoys  to  mark  submerged  rocks  inside  of  the  old  entrance; 
exposed  rocks  existed  both  inside  and  outside  of  the  entrance. 

The  channel  projected  by  the  improvement  was  opened  four  years 
ago"^,  or  two  years  after  the  jetty  was  begun,  and  has  since  been  main- 
tained with  but  little  variation  in  position  and  depth.  This  channel  is 
short,  direct,  free  from  dangerous  rocks,  and  6  feet  deep  at  low  tide,  or 
about  double  the  former  depth. 

From  September  to  December,  1886,  under  the  appropriation  for  that 
year,  eleven  compartments  of  outer  close  piling,  previously  left  incom- 
plete, were  strengthened  by  framing  and  screw-bolting  8  by  8  inch  tim- 
bers to  the  walls;  1,040  feet  of  tramway  on  bents  were  built  to  a  quarry 
rock,  and  about  5,000  cubic  yards  of  stone  quarried  and  placed  in  the 
compartments  to  compensate  for  settlement,  or  placed  at  the  foot  of 
the  bents  of  the  quarry  tramway.  The  drilling  of  the  rock  awash  near 
the  new  channel  and  abreast  of  the  middle  part  of  the  jetty  w^  con- 
tinued, twelve  holes  now  having  been  sunk  of  an  aggregate  length  of 
120  feet.  A  high  deposit  formed  around  the  rock,  so  its  blasting  was 
deferred  until  it  might  be  again  uncovered. 

Operations  were  resumed  in  May.  The  quarry  was  cleared ;  a  boom 
for  piles  built  at  the  outlet  of  the  lagoon  near  the  jetty,  and  an  elevated 
track  therefrom,  605  feet,  over  the  old  jetty,  to  the  shore  end  of  the 
close-piled  work ;  also  a  storage  platform,  10  feet  by  45  feet,  and  an 
incline  pile- way  40  feet  at  the  boom ;  the  pile-driving  car  was  set  up 
with  new  trucks,  gins,  and  engine,  and  a  jetty  advance  of  103  feet,  well 
ballasted  with  stone,  secured  by  the  end  of  June.  This  makes  the 
work  to  that  time  1,626  feet  long.  The  close-piled  walls  of  the  new 
structure  are  7.5  feet  apart  between  their  middle  lines,  instead  of  6  feet, 
and  the  cross-walls  50  feet,  instead  of  20  feet  as  in  the  former  piled 
jetty,  whose  construction  is  described  in  the  report  for  1885. 

The  work  is  being  pushed  out  as  far  as  practicable  and  some  perish- 
able material  used,  on  account  of  an  urgency  for  channel  improvement, 
to  the  temporary  i)rejudice  of  the  profile  of  full  strength.  There  is 
need  of  the  full  depth  intended  by  the  plan. 

The  jetty  jshould  be  extended  to  the  projected  length  and  then  made 
permanent  by  heavy  ballast  and  riprap;  a  short  jetty  on  the  north  side 
is  also  required.  The  amount  estimated  for  next  year  is  for  applica- 
tion to  these  ends. 

The  satisfactory  improvement  effected  at  the  mouth  of  the  Coquille 
Kiver  has  been  of  benefit  to  the  traffic  of  the  valley  and  tributary  coast 
by  materially  reducing  vessel  insurance  rates  and  freight  charges. 


Digitized  by 


Google 


APPENDIX    TT REPORT    OF   CAPTAIN   POWELL.  2459 

X 
SuperijilCDdent  R.  S.  Littlefield  has  eontiDued  on  this  work,  and  given 
Lis  good  services  tx)  its  successful  prosecution. 

APPROPRIATIONS. 

Act  July  14,  1880 $10,000.00 

Act  August  2,  1882 10.000.00 

Act  July  5, 1884 10,000.00 

Act  Augusts,  1886 20,000.00 

Total 50,000.00 

Money  stateinent 

July  1,  1886,  amount  available $197.87 

Amount  appropriated  by  act  approved  August  5,  18:?6 20, 000. 00 

20,197.87 
July  1,  1887,  amount  expended  during  fiscal  year,  exclnsive 

of  liabilities  outstanding  July  1,  1«86 $10,119.94 

July  1,  1887,  outstanding  liabilities 3,397.5:3 

13,517.47 

July  1,  1887,  amount  available 6.680.40 

r  Amount  (osHmated)  required  for  comTjletion  of  existing  project 114, 000. 00 

i  Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1889    75,  OOO.  00 
{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

The  mouth  of  the  Coquille  River  is  in  the  collection  district  of  southern  Oregon, 
Empire  City,  on  Coos  Bay,  is  the  port  of  entry.  The  nearest  light-house  is  on  Cape 
Arago,  12  miles  northvrard. 

The  principal  industry  of  the  valley  is  lumbering^ ;  the  timber  is  a  good  quality  of 
fir,  white  cedar,  spruce,  ash,  and  myrtle.  A  fleet  of  schooners  carries  the  product  to 
San  Francisco,  and  brings  back  supplies.  There  is  some  vessel-building  on  the  river. 
The  upper  part  of  the  valley  is  agricultural.  The  dairy  and  grazing  region,  half 
way  south  to  Port  Orford,  finds  an  outlet  at  the  mouth  of  the  Coquille.  Coasters  as- 
cend to  Coquillo  City,  iiS  miles,  and  the  river  is  navigated  by  light-draught  vessels 
12  miles  further. 

Captain  I.  Parker,  of  the  Coquille  Mill  and  Tug  Company,  wrote  January.  1887,  that 
'^  beH)re  any  improvements  had  been  made  by  the  Government,  and  up  to  that  time, 
we  paid  from  $9  to  $11  per  M  on  out  cargoes  of  lumber,  and  from  $7  to  $10  per  ton 
freight  ou  merchandise  brought  in  the  river. 

"At  that  time  the  only  vessels  that  could  safely  navigate  the  bar  were  of  not  over 
100,000  capacity,  and  often  would  be  bar-bound  ft'om  fifteen  to  sixty  days  for  want 
of  depth  of  water  on  the  bar.    These  vessels  did  not  draw  over  7  feet  when  loaded. 

'^  Since  our  bar  has  been  improved  we  have  vessels  running  successfully,  carrying 
out  from  180,000  to  215,000,  drawing  up  to  8  feet  8  inches. 

"  The  present  rates  on  lumber  are  $4.75  per  thousand,  and  about  an  average  of  $3  oq 
merchandise  per  ton.  We  have  paid  no  insurance  on  anything  since  the  channel 
over  the  bar  has  been  straight  out.  I  believe  those  that  do  insure  pay  about  60  per 
cent,  of  what  was  formerly  paid. 

'*  The  interest  on  money  invested  in  vessels  and  through  quicker  dispatch  has  been 
reduced  one-half  by  the  improvements.'' 

Similar  statements  were  made  by  R.  H.  Rosa,  esq.,  Averill  &  Dyer,  merchants,  and 
others. 

The  following,  furnished  by  Mr.  Zachry  T.  Siglin,  deputy  collector,  refer  to  the 
Coquille  River,  ond  are  for  the  year  ending  June  30,  1887  : 

Value  of  domestic  imports,  $210,000;  exports,  $301,000;  coastwise  arrivals,  33; 
clearances,  34 ;  registered  tonnage,  6,734.55  tons ;  new  vessel  on  ways,  1 ;  estimated 
tonnage,  9  tons. 
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Bewrd  of  bar  oroerings,  • 

[Compilad  from  monthly  yeasel  reports,  Engineer  Oi&oe.] 


Draaght. 

Jnly  1  to  Jnne  80- 

18B2-'88. 

I808-'84. 

1884.'8S. 

1886-*86. 

1888.»87. 

Not  jdyen 

84 
6 

14 
8 

3 

88 
24 

.       7 

4 
28 
18 
10 

15 

Tfeetftndleas 

16 
13 
8 

25 

7  to  8  feet .' 

12 

8  to  9  feet 

21 

Total 

67 

72  1            27 

5&  1              73 

T  T  a. 

IMPROVEMENT  OP  THE  ENTRANCE  TO  COOS  BAY,  OREGON. 

The  plan  is  to  build  a  half-tide  jetty  or  deflecting  dike  aboat  2,400 
feet  loug  from  near  Fossil  Point,  inside  of  the  entrance,  on  a  slightly 
curved  line  towards  Coos  Head,  exterior  to  the  entrance,  for  affording 
a  direct  channel  of  14  feet  depth  at  mean  low  water,  and  one  less  ex- 
posed to  heavy  seas  and  of  easier  access  nnder  storm  winds  than  the 
ordinary  natural  channel.    The  mean  rise  of  tide  is  5.6  feet. 

The  total  appropriation  is  $163,750.  The  amount  expended  on  the 
present  plan  is  $132,101.69.    The  original  estimate  of  cost  is  $600,000. 

Jetty  work  was  last  closed,  from  want  of  sufficient  funds,  in  Decem- 
ber, 1884.  This  structure,  built  as  described  in  the  previous  report, 
measures,  from  about  high-tide  line  to  the  foot  of  the  end  slope,  1,825 
feet. 

The  approved  project  for  applying  the  appropriation  of  1886,  $33,750, 
consisted  principally  in  quarry  operations,  retaining  $31,000  until  its 
use  might  appear  judicious.  The  appropriation  recommended,  $160,000, 
was  for  continuing  the  jetty  by  working  from  land  and  for  expense  of 
dump-scows,  tug  hire,  and  laying  a  foundation  course  in  advance.  The 
small  amount  appropriated  did  not  warrant  the  application  of  both  these 
methods  of  work. 

The  quarry  operations  were  conducted  last  winter;  they  consisted  iu 
considerable  betterments  to  the  water  supply,  in  sluicing  the  material 
overlying  the  rock,  and  in  clearing  the  quarry  for  advantageous  use 
when  adequate  funds  should  be  provided.  Sufficient  stone  is  now  con- 
veniently exposed  for  such  use. 

Subsequently  a  proposition,  not  yet  acted  upon,  was  submitted  for 
applying  the  remainder  of  the  present  appropriation.  I  insert  an  ex- 
tract from  this  project,  since  it  describes  the  condition  of  the  jetty  and 
gives  its  history: 

The  sea  end  of  the  wcirk,  as  shown  on  the  chart  acoompanying  the  approved  project 
of  a  Board  of  Engineers,  1879,  for  applying  the  first  appropriation,  is  aboat  9U0  feet 
distant  from  the  end  of  the  present  jetty. 

The  statement  of  the  projected  length  of  2,400  feet  is  derived  ftom  the  Annual  Re- 
port of  Chief  of  Engineers,  18m,  which  says  that  it  is  expected  a  further  extension 
of  1,000  feet  will  maintain  a  depth  of  19  feet  at  high  water,  and  that  the  appropria- 
tion asked  for  is  to  make  part  of  that  extension.  Of  this  extension  of  1,000  feet 
about  600  feet  remain  to  be  built.  It  is  not  probable  that  the  balance  proposed  now 
to  be  applied  will  bnild  a  bottom  course  of  the  cross-section  named  of  over  400  feet. 
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Except  the  first  section  of  the  present  jetty,  wliich  is  of  timbrr  cribs  ballasted  with 
atone,  tne  ^etbod  of  constraction  has  been  to  make  nu  enruckment  by  dumping  stone 
from  an  elevated  tramway  over  the  jetty.  The  stone  for  the  enrockment  was  con- 
veniently qnarried  at  the  land  end  of  the  jetty,  bnt  the  piling  of  the  tramway  was 
subjected  to  considerable  damage  by  sea  and  drift  during  winter  and  by  the  teredo; 
and,  notwithstanding  that  the  dump  was  kept  as  low  as  practicable,  extensive  scour 
occurred  ahead  of  the  work. 

Starting  from  about  the  high-tide  line  the  top  of  the  jetty  inclines  to  low  water 
at  a  distance  of  700  feet;  then  is  nearly  level,  averaging  a  low-water  depth  of 
about  2  feet,  and  then  inclining  again  to  a  low-water  depth  of  13  feet  at  a  distance 
of  416  feet,  beyond  which  is  the  end  slope  of  the  enrockment.  The  foot  of  the  slope 
is  in  10  fatnoms ;  ahead  the  water  is  deeper  by  2  to  4  fathoms;  then  the  bottom  shoals 
to  the  north  cape  about  1,000  feet  from  the  jetty  measured  od  its  prpiongation. 

The  jetty's  intended  work  is  to  deflect  the  outflow  in  a  manner  to  oppose  a  per- 
sistent growth  of  the  north  spit  and  to  project  the  ebb  normally  against  the  bar  and 
direct  the  channel  into  the  outer  harbor,  where  the  seas  are  not  so  heavy  and  the 
storm  winds  are  fair  and  leading  into  the  bay. 

In  the  natural  condition  of  the  entrance  the  outflow,  following  the  east  side  of  the 
lower  bay  to  the  mouth  of  the  south  slough,  was  forced  to  double  on  itself  in  round- 
ing the  north  spit,  then  to  make  a  long  run  n6rth  near  the  west  face  of  the  nortl^spit 
aud  nortli  cape,  finally  escapiuj^  noirthwesterly  to  the  sea,  where  the  crossing  was  op- 
posed to  the  heavy  swells  and  in  a  direction  which  made  the  storm  winds  unfavor- 
able. • 

The  causes  of  this  channel  condition  were  the  southern  growth  of  the  north  sands, 
the  configuration  of  the  northeast  face  of  Coos  Head,  and  the  westerly  seas. 

Upon  the  first  cousiderable  jetty  construction  erosion  of  the  north  spit  was  plain. 
After  the  first  winter  the  north  bar  channel  had  moved  south  about  one-half  towards 
the  intended  position ;  at  no  time  has  it  gone  back  to  the  north,  although  it  has 
shifted  back  and  forth  a  little  and  changed  depths  somewhat.  Commencing  in  Oc- 
tober, 1885,  the  improvement  has  been  more  decided,  both  in  degree  and  apparent 
permanency. 

My  v!e\^s  on  the  con(]itions  at  Coos  Bay,  together  with  statements  of  the  channel 
improvement  eifected,  are  more  fully  given  in  the  last  annual  report. 

It  appears  to  me  that  the  theory  of  the  plan  of  improvement  is  good.  The  result 
so  far  is  certainly  beneficial,  but  I  judge  that  the  full  improvement  of  which  the  en- 
trance is  capable  by  the  present  plan  will  not  be  attained  an  til  the  outflow  is  de- 
flected so  that  it  will  not  cross  the  jetty  alignment.  I  do  not  see  that  one  can  tell 
what  length  of  jetty  will  just  secure  this,  nor  any  fixed  degree  of  channel  improve- 
ment. Channel  depths  since  October,  1885,  have  ranged  from  12  to  16  feet  at  low 
water.  The  depth  actually  retjuired  by  present  Coos  Bay  vessels  is  a  sure  14  feet  at 
low  water,  and  a  further  improved  channel  location  is  important. 

The  expense  incurred  by  the  building  of  the  last  section  of  the  enrockment,  72 
feet,  was  $417  per  foot ;  about  50  per  cent,  should  be  added  to  bring  the  crest  of  this 
part  to  half  tide.  At  the  resulting  rate  the  600  feet  remaining  of  the  projected  length, 
together  with  the  probable  cost  of  raising  the  present  jetty,  comes  so  near  the  estimate 
for  completion  of  the  present  project  borne  in  money  statements  of  annual  reports  of 
late  years,  and  now  $436,250,  that  I  do  not  see  any  need  of  changing  that  estimate. 

The  proper  way  to  execate  the  work  is  to  keep  a  foundation  course  in  advance  300 
or  400  feet  long  and  follow  it  by  a  low  dump  from  land ;  and  then  wherever  the  jetty 
of  full  height  terminates  to  raise  the  advanced  part  so  that  its  top  will  incline  from 
low  water  at  the  rear  end  to  neac  the  bottom  at  the  sea  end. 

The  jetty  work  can  now  be  advantageously  completed  iii  two  years. 
The  estimate  for  next  year,  $220,000,  is  for  the  advanced  foundation 
course,  to  follow  it  by  a  low  dump  from  land  and  to  bring  the  present 
part  to  low  tide.  In  the  following  year  the  whole  length  should  be 
completed  and  the  top  and  exposed  side  of  the  work  faced  with  larger 
and  harder  stone  than  now  used. 

APPROPRIATIONS. 

Act  of  March  3,  1879 $40,000 

Act  of  March  3,  1881 30,000 

.    Act  of  August  2,  1882 " 30,000 

Actof  July  5,  1884 30,000 

Act  of  August  5,  1886 33.750 

Total 163,750 
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Money  statement. 

July  X,  1886,  amount  available $538.25 

Amount  received  by  transfer  of  property  to  other  i  mprovements 583. 50 

Amount  appropriated  by  act  approved  August  5, 1886 33, 750. 00 

34,871.75 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $3,842.44 

July  1,  1887,  outstanding  liabilities 118.89 

3,961.33 

July  1, 1887,  amount  available 30,910.42 

{Amount  (estimated)  required  for  completion  of  existing  project 436, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  220, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Coos  Bay  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  on  the 
bay,  is  the  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  on  the  south 
side  and  west  of  the  entrance. 

The  following  refer  to  the  year  ending  June  30,  1887,  and  were  furnished  by  Zachry 
T.  SJglin,  deputy  collector: 

Value  of  domestic  imports,  $152,i:30 ;  exports,  $550,890 ;  coastwise  arrivals,  186 : 
clearances,  190;  registered  tonnage,  123,847.26  tons;  new  vessels  built,  4;  registered 
tonnage,  270.14  tons;  new  vessels  on  ways,  1;  registered  tonnage  (estimated),  115 
tons. 

Daring  the  last  four  and  a  half  years  the  improvement  has  afforded  a  straighter  and 
more  stable  channel  than  formerly  existed,  and  during  the  last  twenty>one  months  a 
deeper  channel,  and  one  partly  protected  £rom  the  heaviest  seas.  These  results  httve 
decreased  bar  detentions  and  permitted  vessels  to  make  more  trips  and  to  load  to  fuller 
capacity,  and  have  also  permitted  the  sailing  vessels  to  add  6  laches  of  shoe,  increas- 
ing their  actual  draught  by  that  amount. 

The  principal  shipments,  and  which  are  made  to  San  Francisco,  are  lumber,  coal, 
and  wooden  manufactures ;  salmon,  furs,  barks,  potatoes,  and  other  articles  are  also 
shipped.  General  merchandise  and  supplies  are  brought  by  the  vessels  on  their  return 
trips. 

The  vessels  loaded  draw  from  12  to  14  feet.  The  coal  trade  competes  with  that  of 
Pnget  Sound,  whose  vessels  draw  18  feet  or  more.  The  lumber  trade  also  contends 
against  that  of  the  Sound  and  other  coast  places,  some  laz^r  and  some  smaller  than 
Coos  Bay. 

The  collector  of  customs  of  the  Coos  Bay  district  writes,  January,  1887,  that ''  the 
result  of  the  jetty  so  far  has  been  a  marked  reduction  in  freight  charges,  by  reducing 
time  of  transportation ;  also  a  reduction  of  insurance  risks  by  rendering  navigation 
safer. 

*'By  the  reduction  of  freight  charges  there  has  been  a  saving  to  the  lumber  man- 
ufacturers of  Coos  Bay  during  the  last  year  $21,000,  this  amount  representing  a  re- 
duction of  $1  per  l,00u  feet  of  lumber.  The  saving  to  the  owners  of  coal  mines  by 
reduced  freights  has  been  $36,000  during  same  period.  Other  industries  are  benefited 
in  like  proportion. 

''It  is  safe  to  predict  that  by  maintaining  a  good  harbor  on  Coos  Bay  ship-build- 
ing will  grow  to  be  one  of  its  leading  industries,  as  the  timber  of  the  section  and  ad- 
jacent to  the  bay  is  highly  adapted  for  ship-building  purposes.  During  the  year  1886 
there  have  been  built  on  Coos  Bay  the  steamers  Cr»ts«r,  Traveler^  Antelope,  and  Butcher 
Bay,  and  the  sailing  vessels  Alton  and  Spy,  aggregating  tonnage  31,6S4. 

**  During  the  six  months  ending  December  31,  1886,  the  number  of  vessels  arrived 
at  Coos  Bay  have  been  110,  with  an  aggregate  tonnage  of  42,255.95,  clearance  107, 
^gregating  tonnage,  40,328.66.'' 

Mr.  G.  A.  Bennett,  of  Marshfield,  Oregon,  after  consulting  with  leading  business 
men  of  that  place,  finds,  January,  1887,  as  resulting  since  the  jetty  commenced,  ''(1) 
Freight  rates  between  this  port  (Coos  Bay)  and  San  Francisco  have  been  reduced 
one-half;  (2d)  towage  on  vessels  has  been  reduced  nearly  one-half,  mainly  due  to 
the  fact  vessels  take  heavier  cargoes  than  heretofore;  that  Insurance  on  Vessels  to 
this  port  is  2  per  cent,  less  than  to  other  bar  harbors  on  the  coast,  and  that  since  the 
improvement  has  made  itself  felt  no  vessel  has  been  wrecked,  or  even  injured,  while 
crossing  in  or  out  of  the  bay." 
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The  Buperiuteudent  of  the  Newport  coal  iiiiDC,  Coos  Bay,  writes,  that  "  the  com- 
mercial benefit  of  the  Jetty  work  at  the  entrance  to  Coos  Bay  has  resnlted  in  reduc- 
ing transportation  charges  on  coal  from  |5  to  $*2.30  per  ton. 

*'  Steamers  and  sailing  vessels  are  seldom,  if  ever,  detained,  and  the  steamers  ply 
with  regularity,  thus  enabling  onr  company  to  keep  a  constant  supply  of  coal  in  San 
Francisco,  which  was  impossible  before  the  jetty  was  commenced." 

Capt.  G.  A.  Holt,  steam-ship  AragOj  states  that  'Hhe  cost  of  transportation  ou  mer- 
chandise, coal,  and  all  freight  handled  by  steamers  plying  to  this  port  has,  within 
the  past  year  (18H6)  been  r^nced  50  per  cent. :  the  tariff  on  passengers  33|-  per  cent. 

^'  How  mnch,  if  any,  the  insurance  on  cargo  has  been  reduced  I  am  unable  to  state, 
but  on  tonnage  the  rate  is  as  low  as  at  anv  port  on  the  coast.  The  steamer  Arago^  in- 
sured especiiuly  for  this  trade,  is  insured  for  |110,000,  at  7  per  cent.,  as  against  10  and 
11  per  cent,  paid  by  tonnage  two  and  three  years  ago. 

**  Regarding  reductions  of  interest,  I  should  place  it  at  50  per  cent.  These  figures 
relate  entirely  to  the  steam-shin  business  at  this  port,  but  if  data  be  obtainable  from 
the  sailing  fleet,  I  think  it  would  show  about  the  same  set  of  figures. 

''For  the  year  ending  January  6,  the  Arago  has  completed  41i  round  voyages  be- 
tween Coos  Bay  and  S&a  Francisco,  against  an  average  of  26  round-trip  voyages  made 
by  steamers  before  the  bar  improvement." 


TT3. 
IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 

The  plan  is  to  apply  tho  balance  of  the  appropriation  qf  the  act  of 
March,  1871.  in  rock  removal  at  five  reefs  near  and  below  Scottsburgh, 
the  bead  of  navigation,  for  a  channel  3  feet  deep  by  50  feet  wide,  at 
low  water,  with  a  view  to  aid  navigation  by  small  screw- vessels.  The 
balance  of  funds  was  $4,685.89;  the  amoant  expended  thereof  is 
$4,671.85. 

The  controlling  natural  depth  on  the  reefs  was  1  foot  at  low  water. 
In  1885  four  of  the  reefs  had  been  drilled  and  blasted,  the  fifth  reef 
drilled,  and  tbe  channel  marked  by  range  stakes. 

The  work  of  removing  the  broken  rock  and  some  minor  operations 
were  prosecuted  during  July  and  August,  1886,  by  a  party  under  the 
superintendence  of  Assistant-Engineer  J.  S.  Polhemus,  who  reported: 

We  worked  at  Reef  1  thirteen  days,  and  removed  abont  26  small  scow  loads,  which 
I  shonld  think  would  average  8  tons  apiece.  After  the  work  we  left  a  channel  on 
Reef  No.  1, 50  feet  wide,  with  a  controlling  depth  of  2  feet  at  zero  of  tide-gauge,  with 
many  deeper  holes  formerly  occupied  by  large  pieces  of  stone. 

The  remaining  obHtmction  to  a  3-foot  channel  consists  chiefly  of  a  bank  of  small 
fragments  of  stone,  coarse  gravel,  and  sand,  perhaps  iu  some  cases  covering  a  large 
piece. 

The  broken  rock  on  Reef  No.  2  was  nearly  awash  at  zero  of  gauge  when  we  com- 
menced to  grapple,  some  pieces  even  projecting  above. 

Eight  scow  loads  were  removed,  and  some  large  pieces  dragged  into  deep  holes. 

The  cut  through  Reef  No.  2  was  left  with  a  controlling  depth  of  2  feet  in  a  channel 
50  feet  wide  at  zero  of  gance. 

Five  scow  loads  were  taken  from  Reef  No.  3,  and  some  large  pieces  dragged  into 
deeper  water. 

There  is  now  a  controlling  depth  in  50-foot  channel  of  2^  feet  at  zero  of  tide-gange. 

A  few  of  the  larger  pieces  on  Reef  4  were  broken  up  by  surface  blasting,  bnt  no 
stone  was  grappled  np. 

Reef  5  was  not  blasted.  As  it  is  the  steamboat  can  pass  to  tbe  south  of  these  reefs 
with  more  water  than  is  now  in  the  cuts  on  the  lower  reefs. 

The  steam-drill  was  fitted  up  and  four  holes  drilled,  and  the  buoys,  prepared  last 
year,  placed  on  the  south  edge  of  the  cuts  on  Reefs  1,2, 3,  and  4. 

The  saplings  placed  to  mark  cuts  last  year  were  found  in  xiosition. 

About  200  pounds  of  powder  (No.  1)  was  used  in  surface  blasting,  and  three  large 
pieces  of  rock  near  the  Scottsburt;h  wharf  were  removed. 

Eeef  No.  5  was  not  blasted,  as  funds  remaining  would  not  pay  for 
clearing  the  cut,  and  merely  blasting  the  rock  would  have  made  more 
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of  an  obstruction  than  naturally  existed ;  the  reef  is  not  so  high  as  the 
other  reefs  were  and  was  purposely  left  until  the  last. 

The  controlling  natural  depth  at  the  reefs  has  been  increased  1  foot. 
This  part  improvement  permits  the  mail-tug  to  leave  Scottsburgh  about 
two  hours  earlier  on  flood  tide. 

The  work  of  removing  broken  rock  was  more  expensive  than  ex- 
pected. The  estimate  for  completing  the  present  project  has  been  in- 
creased accordingly. 

A  preliminary  examination  of  the  Umpqua  was  made  in  compliance 
with  the  act  of  August  5, 1886,  and  a  report  submitted  Januai^  31, 
1887.  It  was  therein  estimated  that  $30,000  are  required  for  contraction 
works  at  two  bars,  removal  of  some  bowlders,  and  work  additional  to 
that  of  the  present  project  on  the  Scottsburgh  reefs,  in  order  to  afford 
a  needed  4  feet  low-water  channel  below  Scottsburgh. 

APPROPRIATIOX. 

Act  March  3;  1871,  Umpqua  River,  Oregon |22,500lOO 

Money  statement 

July  1,  1886,  amount  available $730.53 

Amount  received  by  transfer  of  property  to  other  improvements 162. 80 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $931.76 

July  1,  1887,  outstanding  liabilities , 44.99 


883.33 


976.75 


(Amount  (estimated)  required  for  completion  of  existing  project 2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Umpqua  River  is  in  the  collection  district  of  sonthei^n  Oregon.  Empire  City,  on 
Coos  Bay,  is  the  nearest  port  of  entry.  The  nearest  light-liouse  is  at  Cape  Arago, 
entrance  to  Coos  Bay,  about  22  miles  south. 

The  river  below  Scottsburgh  is  a  port  of  a  tri- weekly  mail-route  from  Drains  on 
the  Oregon  and  California  Railroad  to  the  lower  river  district,  and  by  the  coast  north 
to  the  lower  Siuslaw  country  and  south  to  the  Coos  Bay  region. 

The  wagon  road  from  Drains  to  Scottsburgh  is  30  miles,  while  the  distance  to  navi-  . 
gable  waters  on  the  mail-routes,  from  the  interior  towards  the  coast,  next  north  and 
south  of  the  Umpqua  route,  is  about  60  miles. 

For  four  years  at  least  the  mail  boat  on  the  Umpqua  has  been  a  small  tug,  neces- 
sarily drawing  more  than  stern-wheel  steamers,  with  which  it  was  formerly  expected 
to  navigate  the  upper  river.  The  mail-tug  draws  4  feet,  carries  passengers  and  ex- 
press, and  tows  a  scow  for  carrying  freight.  The  tug  is  more  economical  than  a  stem- 
wheel  boat,  and  adapted,  which  the  latter  would  not  be,  for  service  near  the  mouth 
of  the  river  where  there  are  two  mail  landings.  There  is  another  steam-craft  working 
on  the  lower  river  and  generally  used  in  towing  logs.  A  bar-tug  is  stationed  at  Gar- 
diner, near  the  river  mouth,  which  has,  however,  no  special  cause  for  goiuff  above. 

There  is  a  tannery  at  Scottsburgh,  whose  product  is  shipped  to  San  Francisco. 
Farm  products  are  also  taken  down  the  river  to  supply  the  logging-camps  and  Gardi- 
ner, where  there  is  a  large  saw-mill,  which  maintains  a  lumber  trade,  by  vessel,  to 
San  Francisco. 
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T  T  4. 

IBiPROVEMENT  OP  THE  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

The  plau  is  to  build  a  high  tide  brush-mattress  and  stone  jetty,  about 
4,000  feet  long,  on  the  south  side  of  the  entrance,  to  close  a  rock-ob- 
structed channel,  for  providing  a  central  free  channel  of  increased 
depth.  Shore  protection  on  the  entrance  side  of  the  jetty  was  contem- 
plated. A  shorter  jetty  from  the  north  reef,  approachine:  the  adopted 
work  to  about  1,000  feet,  was  proposed  for  future  consideration.  The 
channel  depth  to  be  obtained  was  placed  in  1881  at  not  less  than  17 
feet,  and  subsequently  until  the  present  time  at  not  less  than  19  feet, 
mean  high  tide. 

The  total  appropriation  is  $235,000  j  the  amount  expended  on  the 
present  project  is  $184,878.20.  The  onginal  estimate  of  cost  is  $465,- 
000.  A  revised  estimate,  including  the  cost^f  a  north  jetty  to  supple- 
ment the  present  project,  was  presented  in  the  report  of  1886. 

Jetty  extension  was  stopped  June,  1885,  from  want  of  funds;  the  part 
built  measures  2,517  feet,  exclusive  of  450  feet  of  heavy  shore  protec- 
tion ;  the  outer  portion  of  the  jetty  was  not  brought  to  full  height. 

For  a  better  consideration  of  the  proposition  of  the  extension  of  the 
Yaquina  project  for  afibrding  a  deeper  channel  than  intended  by  the 
present  project,  and  under  the  appropriation  of  1886,  the  entrance  was 
surveyed  :  a  series  of  observations  of  the  currents  at  and  off  the  en- 
trance taken;  the  tidal  volume  of  the  bay  measured  and  extended 
borings  made  on  the  bar  to  better  determine  the  elevation  of  the  hard 
bottom.  These  works  were  prosecuted  with  difficulty  because  made  in 
the  stormy  season,  and  necessarily  so^  in  order  to  prepare  in  the  spring 
for  jetty  operations. 

From  a  study  of  the  results  obtained,  and  of  previous  ones,  a  pro- 
ject was  offered  and  approved  for  applying  the  remainder  of  the  ap- 
i)ropriation.  This  consisted  in  extending  the  jetty  on  a  certain  line  GOO 
bet,  and  in  observing  the  effect  thereof  on  the  bar  movement  as  con- 
trolling further  extension.  As  this  project  gives  the  results  of  the  sur- 
veys and  observations,  and  supplements  the  history  of  the  entrance 
given  in  the  last  report,  the  project  is  appended  hereto. 

The  Yaquina  appropriations  had  been  small.  The  plant  used  hereto- 
fore was  inadequate  for  more  extended  work,  and  now  partly  worn  out. 
The  wharf  piling  was  badly  weakened  by  teredo  and  the  stone-scows 
and  caps  and  stringers  of  the  tramways  by  decay.  A  small  locomotive 
and  irons  for  larger  and  better  dump-cars  were  purchased  in  the  East, 
cars  set  up  at  the  work,  and  other  betterments  and  repairs  made  to  the 
plant.  Contracts  were  made  for  stone,  piles,  and  sawed  timber. 
Actual  jetty  operations  were  commenced  in  the  latter  part  of  June  by 
the  receipt  and  dumping  of  stone  in  low  places  on  the  old  jetty.  Four 
hundred  and  thirty  tons  were  delivered  and  placed.  Barring  some 
delay  on  account  of  failure  in  the  stone  delivery  and  a  necessary  change 
in  the  contract,  there  is  every  promise  of  a  satisfactory  progress  on  the 
jetty  during  the  summer  and  fall. 

A  small  survey  of  the  bar  channel  was  lately  made,  and  is  shown  on 
a  progress  map  herewith.  The  very  good  depth  of  20  feet  at  mean  high 
tide  was  found.  It  should  be  noticed,  however,  as  explained  in  the 
histories  of  the  entrance,  that  spring  and  early  summer  are  the  times  of 
the  better  channel  under  natural  conditions ;  and,  on  the  other  hand,  that 
the  new  depth  is  greater  by  1  foot  than  the  best  heretofore  observed 
during  the  same  seasons. 
8872  ENG  87 ^155 
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Assistant  Engineer  J.  S.  Polhemus  has  been  connected  with  the  work 
this  year,  as  before,  as  chief  of  party  on  the  surveys  and  as  local  6ui>er- 
intendent  of  construction.  Any  merit  which  may  attach  to  the  Yacpiiua 
work  is  greatly  due  to  his  assistance. 

APPBOPBIATIONS. 

Act  JuDe  14, 1880 T $40,000 

Act  March  3,  1881 10,000 

Act  Augusta,  1882 (50,000 

Act  July  5b  1884 50,000 

Act  August  5,  18S6 75,000 

Total 235,000 

Money  statement. 

July  1, 1886,  amount  available $1,637.73 

Amount  appropriated  by  act  approved  August  5,  1886 75, 000.  (H) 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $S»,778.30 

July  1,'  1887,  outstanding  liabilities 4,382.59 


76.637.73 


34,160.81) 


July  1,  1887,  amount  available , 42,476.&« 

^Amount  (estimated)  required  for  completion  of  existing  project 96, 970. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

AhBtraoi  of  proposals  for  furnishing  and  delivering,  on  Government  scows,  20,000  tone  ttotte. 


1 

Barnes  and  addreases  of  biddera. 

Quarry. 

^1 
1^^ 

Delivery. 

pull 

Amount 

of  bid. 

1 

2 

Hofflnan  A  Bate»,  Portland,  Oregon . 
M'&Hart.  Portland.  Oreiron 

Cannon  quarry 
....do 

$0.60 
.63 
.76 
.76 
.64 
.62 
•.48 
1.16 

....do 

.80 
.80 
.68 
.66 
.62 
1.15 

$13,660 
12,600 
l&kOOu 
1.\0di» 
lU.HM 
10.460 

23,000 

3 

4 
A 
0 

Silaa  Wilcox,  Portland,  Oregon 

Patrick  O'Neil,  Portland.  On^wn.. .. 
Wlberg  &  Johnson.  Portland,  Oregon 
BatAfl  &,  SteeL  Portland.  Oreson 

....do 

....do 

....do 

....do 

....do 

....do 

Not  stated.... 
Cannon  qoariy 

....do 

Jetty  wharf... 

7 

8 

R<ilph  Ingham,  Newton,  Oregon 

Keady  &Fordyce.  Portland,  Oregon, 
Yaqoina  City,  Oregon. 

...do 

Not  stated.... 

» Aooepted' 


Abstract  qf  iontraots. 


Name  and  address  of 
contractor. 

Contract 

Benfarka. 

No. 

Date. 

Subject. 

1 

Balph  Ingham,  New- 
ton, Benton  County, 
Oregon. 

May  9, 1R87 

Furnishing  20,660  tons  stone 
on  Government  scows  at 
Taquina  Biver. 

Contract  assumed  bybonda- 
men  July  16.  18^(7,  con. 
tractor  lulling. 
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piloject  of  captain  charles  f.  powell,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  April  6, 1887. 

Sir  :  Referring  to  my  last  annual  report  upon  the  improvement  of  the 
entrance  to  Yaquina  Bay,  Oregon,  and  to  the  letter  of  Colonel  Mendell, 
August  20, 1880,  concerning  that  work ;  also  to  the  preliminary  project 
tor  applying  the  present  appropriation,  printed  copies  of  which  papers 
are  inclosed,  I  have  the  honor  to  report  upon  the  results  of  the  surveys 
made  for  fulfillment  of  that  project  and  to  recommend  a  project  for  ap- 
plying the  balance  on  hand. 

A  hydrographic  survey  of  the  entrance,  a  tracing  of  the  map  of  which 
is  herewith,  was  made  in  September,  1886.  Two  channels  were  found 
(a  south  central  and  a  south),  having  low  water  depths  of  7  and  8  feet 
and  distances  between  12-foot  curves  of  1,000  and  1,100  feet  respect- 
ively. This  represents  the  generally  usual  channel  condition  after  the 
northwest-  winds  of  summer  have  prevailed.  By  February  the  two 
channels  had  been  replaced  by  a  single  channel,  about  midway  between 
their  locations  and  of  11  to  12  feet  depth,  the  north  spit  then  extending 
from  shore,  quite  shoal,  with  no  channel  through  it,  to  a  point  2,200  feet 
in  advance  of  the  jetty  and  about  on  its  alignment. 

Probably  further  southerly  storms  will  force  this  channel  north  to 
a  central  position,  according  to  the  usual  channel  changes,  depending 
upon  the  seasons,  and  described  in  my  annual  report. 

There  are  now  three  surveys,  one  in  August  and  September,  1880, 
before  the  jetty  was  commenced j  one  in  June,  1885,  after  the  present 
jetty  was  built  and  the  last  survey. 

Comparing  the  surveys  of  1885  and  1886,  it  may  be  seen  that  the  inside 
12  and  18  foot  curves  have  pushed  out  about  900  and  1,400  feet  respect- 
ively, while  the  channel  depths  and  outer-bar  curves  have  not  changed, 
or  if  the  latter  have  changed  any,  that  they  have  receded  a  little.  The 
low-water  line  opposite  the  south  rocks  appears  to  have  receded  some 
300  feet.  At  the  jetty  end,  however,  it  moved  out  and  also  along  the 
jetty  on  the  channel  side.  This  movement  has  continued  since  the  sur- 
vey of  1886,  as  shown  by  the  subsequent  making  of  a  point  inside  of 
the  jetty  end,  which  forces  the  channel  to  curve  towards  the  north. 
Between  the  times  of  the  two  surveys,  1885  and  1886,  the  channel  has 
deepened,  just  as  it  now  has  since  the  last  survey. 

Comparing  the  surveys  of  1880  and  1886,  which  comparison  is  of  more 
value  since  the  including  period  is  longer  and  covers  the  time  of  jetty 
construction,  it  is  noticed  that  the  inside  12  foot  curve  of  the  bar  has 
moved  out  about  1,700  feet  and  the  18-foot  curve  about  1,400  feet,  while 
the  outer  12-foot  curve  has  advanced  about  400  feet  and  the  18  and 
24  foot  curves  about  300  feet.  The  distance  between  the  adjacent  18- 
tbot  curves  of  the  bar  and  outer  reef,  by  the  last  survey,  is  about  1,400 
feet;  a  16foot rock  shoal  is  about  midway  between  these  curves.  In 
1880  the  face  of  the  bar  was  straight  and  parallel  with  the  outer  reef 
and  the  general  shore-line.  Since  the  present  jetty  was  commenced  the 
bar  has  become  convex  towards  the  reef  by  an  advance  of  the  middle 
part  and  perhaps  by  a  small  recession  at  the  sides  of  the  entrance. 

In  connection  with  the  survey  of  1886  borings  were  made  in  the 
channel- way  and  on  the  bar  for  further  determination  of  the  elevation 
of  the  hard  bottom.  The  south  end  of  the  outer  reef  and  a  1 6-foot  shoal 
east  of  the  lower  part  of  the  reef  were  carefully  developed.  The  borings 
and  rock  soundings  of  different  surveys  are  shown  on  a  sheet  herewith, 
which  is  intended  to  represent  the  bottom  as  if  the  sand  were  scoured 
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away.  Since  the  date  of  the  map  six  additional  borings  have  been 
made  north  of  the  line  of  depression  of  the  bottom  as  drawn  upon  the 
sheet.  The  new  borings  woald  not  materially  change  the  plotted  carves 
of  equal  depth. 

The  tidal  discharge  was  computed  from  the  surveyed  areas  of  the  more 
considerable  part  of  the  tidal  basin,  and  by  gauge-readings  near  the 
head,  middle,  and  at  the  foot  of  the  basin.  The  values  found,  which 
lire  some  less  than  the  true  ones,  are  38,650  and  49,490  cubic  feet  for 
mean  tide  and  mean  spring.  These  give  mean  ebb  velocities  through 
the  gorge  at  the  entrance  2.01  and  2.43  cubic  feet  per  second. 

A  rough  approximate  value  of  the  mean  discharge  computed  from  an 
observed  velocity,  and  a  value  in  excess  of  the  true  one,  is  42,700  cubic 
feet  per  second ;  40,000  feet  may  be  accepted  as  the  discharge  of  an 
average  tide,  and  50,000  feet  of  a  mean  spring  tide. 

The  sectien  at  the  gorge  shows  a  central  low- water  depth  of  32  feet 
and  mean  depth  of  8.6  feet,  with  widths  at  high  and  low  tide  and  at 
depths  of  15  feet  or  more  of  1,940, 1,140,  and  420  feet  respectively. 

Details  of  current  measurements  at  the  entrance  and  off  the  outer 
reef  are  shown  on  a  tracing  herewith.  Inside  the  reef  the  flood  draws 
towards  the  entrance  from  all  directions,  a  considerable  part  passes 
over  the  north  spit,  while  the  greater  volume  flows  from  the  south 
through  the  channel.  Outside  of  the  reef  the  flood,  at  depths  observed, 
appears  to  draw  through  an  opening  in  the  reef  and  around  its  southern 
end.  Concerning  these  outside  floods  running  south  it  should  be  noted 
that  the  observations  were  taken  during  a  fresh  northwest  wind,  and 
therefore  the  currents  may  have  been  influenced  thereby. 

The  ebb  follows  the  channel  to  a  greater  degree  than  the  flood ;  some 
current  probably  escapes  over  the  spit,  especially  at  the  first  of  the  ebb; 
no  ebb  floats,  however,  traveled  across  the  spit,  although  purposely 
started  as  far  to  the  north  as  practicable.  Inside  the  northern  part  of 
the  reef  the  ebb  flows  west;  south  of  this  the  ebb  goes  to  the  south. 
Oft'  the  reef  the  general  direction  of  the  ebb  is  southerly,  but  so  observed 
under  light  northerly  winds. 

Some  anomalous  paths  of  floats  are  explained,  since  they  were  ob- 
served, as  may  be  noticed  from  the  tables,  at  the  very  first  of  the  flood 
or  ebb,  and  when  the  current  was  not  decided. 

The  wind  appears  somewhat  to  influence  the  currents  oft'  the  reef  and 
bar.  The  more  continuous  winds  are  northerly,  and  blow  during  sum- 
mer ;  the  storm  winds  are  southerly  and  winter  ones.  The  tides  make 
along  the  coast  from  south  to  north,  and  the  greater  sand  movement 
along  the  shore  is  in  that  direction. 

One  might  expect  that  the  bar  channel  would  move  towards  the  north 
in  winter  and  to  the  south  in  summer,  as  it  does,  and  that  for  a  fixed 
position  of  channel  one  about  midway  would  be  the  best. 

Turning  now  to  the  commercial  view  of  the  case,  I  have  to  report 
that  the  importance  of  Yaquina  Bay  as  a  sea-port  has  increased  during 
the  year,  and  has  now  reached  such  a  stage  as  to  necessitate  that  present 
constructions  be  made  with  a  view  to  their  forming  a  part  of  the  works 
adapted  for  the  best  improvement  attainable. 

The  original  project  contemplates  a  1,700-foot  extension  of  the  present 
jetty  in  a  direction  curving  well  towards  the  north,  and  in  the  expecta- 
tion to  afford  a  channel  of  12  feet  depth  at  low  water,  or  19  feet  at  mean 
high  tide. 

An  extension  of  this  project  for  giving  a  greater  depth  was  consid- 
ered in  my  annual  report,  as  required  by  Department  instructions.  I 
ofi'ered  a  modification  of  the  project,  consisting  in  a  less  curving  north 


Digitized  by 


Google 


APPENDIX  TT — ^REPORT   OP  CAPTAIN  POWELL.  2469 

of  the  south  jetty,  and  in  the  addition  of  a  certain  north  jetty,  3,000 
feet  long,  and  approaching  the  sonth  jetty  to  abont  1,100  feet,  together 
with  a  specified  order  of  constraction.  The  works  were  arranged  to 
give  easy  inlet  to  the  flood,  and  located  to  favor  the  natural  sailing 
course  to  and  from,  around  the  south  end  of  the  reef,  and  yet  to  retain 
the  cover  afforded  by  the  reef  from  the  heavy  westerly  swells. 

No  notice  of  action  on  this  proposition  has  been  received. 

The  work  of  most  urgency  is  the  elimination  of  the  south  rocks  from 
the  problem ;  this  can  now  be  quickest  secured  by  an  extension  to  the 
present  Jetty,  and  the  nearer,  in  direction,  the  extension  is  to  a  normal 
to  the  shore-line,  the  less  length  will  be  required  for  that  purpose ; 
also  the  nearer  the  direction  is  to  magnetic  west,  the  nearer  will  the 
work  be  projected  head  on  the  heavy  seas,  and  therefore  be  less  ex- 
posed. The  configuration  of  the  hard  bottom,  as  appears  from  the  map 
showing  the  rock  or  gravel  bottom,  requires  that  the  channel-way  from 
about  oppoi^ite  the  present  jetty,  and  be  made  to  take  a  westerly  direc- 
tion for  some  2,000  feet,  and  then  turn  to  the  south.  The  nearer  the 
channel-line  is  to  the  line  of  depression  of  the  hard  bottom  the  less 
channel- way.  These  considerations,  the  conclusions  concerning  the  cur- 
rents, and  the  advantage  of  founding  the  jetty  on  good  bottom,  point  to 
the  line  ABO,  but  curving  a  little  at  B,  as  the  best  one  for  extension 
of  the  present  work. 

On  the  other  hand,  the  controlling  element  in  fixing  the  channel  posi- 
tion is  the  bar  movement,  for  pushing  the  bar  much  nearer  the  reef 
might  be  very  detrimental  to  the  improvement.  The  movement  of  the 
bar  seawards  appears  to  have  stopped,  but  this  is  not  assured,  and  the 
movement  may  be  resumed  when  a  considerable  jetty  extension  is  made. 

If  the  bar  continues  to  go  seaward  as  the  jetty  is  built,  then  a  work 
on  the  line  A  B  D  is  desirable.  Until  the  question  of  bar  movement  is 
settled,  construction  should  be  limited  to  the  common  part,  A  B,  about 
600  feet  long.  Present  funds  will  permit  the  building  of  this  part, 
also  needed  additional  ballasting  on  the  old  jetty,  also  more  borings  and 
survey  work.  I  recommend  the  application  of  present  funds  therefor, 
and  materials  being  assembled  by  contract ;  that  the  work  be  conducted 
by  hired  labor,  which,  in  this  case,  is  the  most  economical  and  advan- 
tageous for  the  Government. 

Very  respectftiUy,  your  obedient  servant, 

Ghas.  F.  Powell, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  XT.  8.  A. 

(Through  the  supervising  engineer.) 


COMMERCIAL  STATISTICS. 

Taqnina  Bay  is  in  the  collection  district  of  Yaqaina;  Yaquina  is  the  port  of  entry. 
The  nearest  light-honse  is  at  Cape  Foulweather,  4^  miles  north  of  the  entrance. 
Yaqaina  Bay  forms  with  the  Oregon  Pacific  Railroad  a  competitive  line  from  the  Will- 
amette Valley  to  San  Francisco.  Three  steam-ships  belong  on  the  ronte;  two  of 
them  are  now  running.    A  coasting  steam-schooner  runs  to  and  from  the  bay. 

The  following,  famished  by  Mr.  John  Priest,  collector  of  customs,  are  for  the  year. 
June  30,  1887: 

Coastwise  arrivals,  56 ;  cargo  tonnage.  9,244 ;  clearances,  56;  cargo  tonnage,  21,948. 
New  vessels,  3;  registered. tonnage,  1,:)68.93. 
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Record  of  bar  crossings, 
[Compiled  from  monthly  vosael  reports,  Engineer  OMce.] 


Draught. 

July  1  to  June  30- 

1882-'83. 

188a-'84. 

1884-*86. 

1885-«86. 

1886-'87. 

Noteiven 

6 
4 
4 
16 
20 

27 

7  feet  and  less 

11 

13 

19 

5 

1 

23 

16 

7 

6 

1 

27 
H 
26 
23 
5 

6 

7  to  8  feet 

8 

8  to  10  feet 

g 

10  to  12  feet 

47 

More  than  12  feet 

23 

Total 

49 

61 

95 

49 

119 

Shipments  for  six  months  ending  June  30, 1687. 
[Compiled  at  Engineer  Office  from  commercial  reports.] 


Articles. 


Wheat sacks.. 

OaU do.... 

Barley do 

Potatoes do 

Flour do 

Flour barrels.. 

Hides  bundles.. 

Hides number.. 

Eggs cases.. 

Dried  fhiita bozrs.. 

Leather rolls.. 

Oysters sacks.. 

Furs bundles.. 

Skins do.... 


Quantity. 


164, 906 

25,599 

1.574 

12, 321 

2,409 

904 

444 

33 

274 

187 

64 

277 

23 

156 


Articles. 


Wool sacks. 

Lumber feet. 

Apples boxes. 

Apples '. barrels. 

Cedar cords. 

Sal  mon barrels . 

Tallow cans. 

Woolen  goods I...  cases. 

Bonm paokaeea. 

Scrap  iron bundles. 

Fowls coops. 

Cattle number. 

M.i8cellaneou8 packages. 


Quantity. 


153 

5, 972 

1,909 

277 

34 

906 

93 

9 

22 

18 

6 

10 

42 


Cargo  of  1  steiun-ship  not  reported.    Cargoes  of  8  schooners  not  reported. 


TT5. 


IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 
WASHINGTON  TERRITORY. 

The  project  of  this  improvement  is  to  build  a  low-tide  jetty,  aboat  4J 
miles  long,  from  near  Fort  Stevens,  on  the  South  Gape,  by  a  slightly 
CQnvex  curve  on  the  north,  to  a  point  about  3  miles  south  of  Cape  Dis- 
appointment ;  some  latitude  in  the  length  of  the  jetty  is  permitted ; 
also  for  an  increase  of  contraction,  by  raising  it  or  by  building  a  short 
work  on  Pea<K>ck  Spit.  A  certain  construction  of  stone  and  beton 
blocks  resting  on  a  foundation  course  is  required,  on  an  estimate  of  cost, 
without  contingencies,  of  $3,710,000.  Stone  is  to  form  the  great  mass 
of  the  structure,  but  the  use  of  wood  as  mattresses  or  piling  is  recom- 
mended wherever  practicable  or  economical.  A  channel  depth  of  30 
feet  at  low  water  is  intended. 

The  amount  appropriated  since  the  adoption  of  the  project  is  $287,500; 
the  amount  expended  thereon  is  $126,860.04. 

Under  the  first  appropriation,  that  of  1884,  a  plant  had  been  assem- 
bled, and  the  jetty  begun  by  building  from  land  by  means  of  an  elevated 
tramway. 
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Daring  last  fall  and  winter,  and  nnder  the  appropriation  of  188G,  the 
principal  operation  conducted  was  a  search  for  a  stone  supply,  from  the 
place  of  which  a  small  railroad  could  be  run  direct  to  the  jetty.  Ko 
stone  quarries,  whatever,  had  been  opened  in  the  adjacent  region.  Our 
reconnaissances,  made  previously,  had  discovered  sandstone  outcrop- 
pings  of  a  doubtful  qucdity  in  some  spurs  of  the' Clatsop  Eidge, 
within  9  miles  of  the  jetty.  Good  basalt  had  been  found  at  the 
most  westerly  projection  of  Tillamook  Head,  some  20  miles  distant^ 
but  the  estimated  cost  of  a  single  narrow-gauge  track  to  this  place 
was  about  $175,000;  and  it  was  judged  that  the  maintenance  of 
part  of  the  line  would  be  very  diflficult.  E£fort  was  therefore  directed 
to  developing  the  nearer  place,  known  as  Garnahan's,  in  the  hope  that 
the  sub-surface  stone  would  be  suitable  for  foundation  course  or  filling, 
especially  as  the  location  was  on  the  way  to  Tillamook  Head.  Quarry 
faces  were  opened  at  three  points,  and  at  the  most  favorably  appearing 
one  a  small  tqnn.el  was  run  into  the  bluff  for  50  feet,  or  80  feet  from  the 
original  surface.  The  quality  of  the  stone  did  not  improve,  and  it  was 
found  that  the  waste  would  be  considerable.  In  the  mean  time  search 
had  been  extended  south,  along  the  western  side  of  the  ridge  for  about 
C  miles,  where  a  force  alterwards  opened  several  quarry  faces.  No  suit- 
able stone,  however,  was  obtained.  Examinations  were  then  extended 
further  south  and  up  the  ISTekauakum  Greek,  east  of  Tillamook  HeaiV, 
where  hard  basalt  was  found,  but  in  layers  so  thin  that  large  pieces  of 
stone  coidd  not  be  obtained.  Explorations  were  also  conducted  along 
the  crossing  of  the  ridge  to  the  Lewis  and  Clarke  Eiver,  thence  south 
through  the  canon  of  that  river  and  up  tributaries  and  gullies,  with  re- 
sults of  finding  only  poor  rock;  but  north  from  the  crossing  and  about 
12  miles  from  Fort  Stevens,  where  some  branches  descend  from  the 
foothills  on  the  east  side  to  the  unnavigable  main  stream,  sandstone 
of  a  fair  quality  was  obtained.  This  locality,  now  known  as  the  Christ- 
mas district,  was  fully  developed.  It  contaans  also  good  basalt,  but  in 
limited  quantity.  The  sandstone  is  in  large  quantity,  with  high  face, 
requires  no  considerable  stripping,  and  holds  its  quality  below  the  sur- 
face. 

Eeconnaissance  for  a  rail  line  wa29  made  down  the  Lewis  and  Clarke, 
and  thence  along  the  Columbia  Eiver  shore  to  Fort  Stevens,  and  a  pre- 
liminary survey  run  across  the  divide  to  the  plains  near  Garnahan's. 
The  cost  of  the  latter  line,  not  equipped,  would  be  about  $125,000,  and 
more  for  the  former. 

On  the  whole  the  results  of  the  examination  for  a  land  delivery  of 
stone  were  not  satisfactory,  especially  in  view  of  the  limited  appropria- 
tion, and  the  urgency  for  building  about  one-third  of  the  jetty  to  close 
Tillamook  Chute.  It  apx)eared  as  though  recourse  must  be  had  to  a 
delivery  by  barge  and  transfer  of  stone  over  a  wharf  to  the  jetty,  the 
method  followed  during  the  first  season  of  work.  The  wharf  had  wholly 
slioaled,  so  that  its  use  rendered  necessary  a  considerable  extension, 
which,  most  likely,  would  also  shoal  after  another  year.  There  being 
no  good  wharf  location  on  the  reservation,  a  site  was  selected  nearly 
2  miles  up-stream  and  on  private  land^  where  the  shore  was  free  from 
the  large  movements  of  sand,  and  where  also  the  seas  and  tides  would 
permit  work  during  a  longer  period  of  the  year  than  at  the  Stevens 
Wharf. 

In  expectation  that  the  needed  authority  for  the  purchase  of  land 
would  be  granted  by  Congress,  plans  and  specifications  for  the  new 
wharf  were  made,  and  a  rail  line  from  it  to  the  present  shore  tramway 
located  and  estimated  upon. 
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As  the  prohibition  against  the  purchase  of  land  remained,  the  contract 
specifications  for  furnishing  stone  were  drawn  to  permit  the  stone  to  be 
delivered  as  the  bidder  might  specify,  either  on  barges  at  the  Fort 
Stevens  Wharf  or  upon  cars  at  any  point  upon  the  reservation.  The  re- 
sults of  the  quarry  examinations  and  rail  surveys  were  explained  to 
bidders.  Bids  received  for  the  land  delivery  were  large  and  the  stone 
offered  was  of  the  poor  kind  from  (Jarnahan's.  A  bid  for  a  barge  deliv- 
ery was  accepted  and  .the  Stevens  Wharf  extended.  Up  to  the  end  of 
the  yeir  no  stone  had  been  delivered.  The  contract  time  of  commence- 
ment of  delivery  has  expired.  However,  the  contractors  are  preparing 
in  good  faith  to  execute  their  large  contract,  and  it  is  lesQ  advantageous 
to  the  Government  to  annul  the  contract  than  to  wait  a  short  time.  In 
the  mean  time  piles  are  being  received  and  driven  in  the  tramway  or 
stored  for  convenient  use  for  jetty  extension,  more  dump  cars  being  set 
up,  and  other  preparations  made  to  handle  the  maximum  daily  quantity 
of  stone  which  can  be  required  under  the  contract. 

During  the  winter  the  jetty  was  extended  shorewards  400  feet,  on 
account  of  a  movement  in  that  direction  of  the  high- water  line,  so  that 
the  seas,  in  racing  along  the  jetty  and  swinging  around  its  end,  under- 
mined some  of  the  piles  of  the  shore  tramway  and  thi*eatened  more 
damage.  The  jetty  and  the  jetty  tramway  have  remained  in  good 
condition.  The  stone  along  the  north  or  exposed  side  has  settled, 
while  the  sands  have  banked  against  the  other  side.  ^  To  partly  com- 
pensate for  the  settlement,  some  stone  was  moved  from  the  protected 
to  the  exposed  side.  One  hundred  barrels  of  cement  stone  were 
removed  from  a  vessel- wreck  on  the  beach,  and  placed  in  the  jetty  as 
an  experiment  to  see  about  so  using  a  large  number  of  the  barrels ; 
but  it  was  found  not  to  be  worth  while  fix)m  the  expense,  and  since  the 
seas  moved  the  blocks  about  where  they  were  not  wedged  between  the 
ordinary  stone  of  the  jetty. 

A  survey  was  made  in  September  of  the  bar  channel,  and  of  Clat- 
sop Spit,  across  which  the  jetty  is  to  be  built.  The  bar  cnannel  during 
the  preceding  year  continued  to  lengthen  by  moving  somewhat  to  the 
south  and  east,  and  will  probably,  if  not  prevented,  repeat  its  history 
when  the  course  of  the  out  flow  shall  have  become  too  long,  by 
breaking  out  to  the  north  across  the  outer  sands,  thus  giving  two  or 
three  channels  with  good  water  in  neither.  The  opening  across  Clat- 
sop Spit,  known  as  Tillamook  Chute,  did  not  deepen  from  1885  to 
188C  5  the  river  end,  however,  widened  and  moved  outwards  a  little 
towards  the  end  of  the  spit.  The  width  of  the  opening  on  the  jetty 
line,  between  12  feet  low- water  curves,  by  the  1886  survey,  was  4,000 
feet;  the  central  depth  was  about  20  feet,  and  the  chute  about  If 
miles  ahead  of  the  jetty.  It  is  very  desirable,  lys  explained  in  the  pre- 
vious report,  to  close  this  outlet  by  building  the  jetty  over  it,  or  at 
least  by  laying  a  foundation  course  in  advance  and  promptly  connect- 
ing the  jetty  with  it.  The  extent  of  this  urgent  work  can  be  judged 
from  the  measurements  given  and  a  consideration  of  the  exposure  of 
the  locality. 

The  estimate  for  next  year  is  for  the  extension  of  the  jetty  over  the 
opening.    There  is  every  reason  in  this  case  for  rapid  construction. 

Lieut.  Edward  Burr  has  assisted  on  this  improvement  and  other  im- 
provements, and  Assistant  Engineer  P.  G.  Eastwick  has  remained  at 
the  work  superintending  the  quarry  ojperations,  land  surveys,  and  jetty 
construction. 

The  improvement  is  important  and  of  magnitude.    Present,  as  well  as 


Digitized  by 


Google 


APPENDIX  TT — REPORT  OF  CAPTAIK  POWELL. 


2473 


prospective,  commerce  requires  a  deepening  and  stability  of  the  entrance 
channel. 

Two  trans-continental  railroads  now  terminate  on  the  Willamette  and 
Golambia  rivers,  and  a  third  road  will  probably  do  so  in  a  few  months. 
The  month  of  the  river  is  the  natural  sea  ontlet  for  the  Lower  Colnmbia 
region,  the  Willamette  Valley,  ancl  the  great  Upper  Columbia  country, 
comprising  parts  of  Oregon,  Washington,  Idaho,  Montana,  and  British 
Columbia.  Accepted  estimates  of  the  eastern  Oregon  wheat  yield  for 
export,  now  that  the  harvest  has  begun,  is  about  400,000  tons,  a  very 
marked  increase  over  any  preceding  year.  Details  of  the  wheat,  flour, 
and  salmon  fleet  for  a  year  are  given  in  the  last  report.  Foreign  lum- 
ber shipments  generally  and  lumber  and  flour  shipments  to  China  are 
increasing.  The  sailing  times  of  the  San  Francisco  steam-ships  have 
been  increased,  and  a  steamer  has  commenced  to  run  from  the  Colum- 
bia Biver  for  connecting  with  the  Canadian  Pacific  road  and  its  steam- 
ers to  China  and  Japan. 

Attention  is  invited  to  the  tabulated  statistics  appended. 


APPROPRI  AH  ONS. 

Act  June  18, 1878 $5,000.00 

Act  March  3,  1879 5,000.00 

AotAnffn8t2,  1882 7,500.00 

Act  July  6, 1884,  for  commencing  Jetty  on  plan  of  majority  of  Board  of 

Engineers  of  1882 100,000.00 

Act  August  5,  1886 187,500.00 

Total 305,000.00 

Money  statement 

July  1, 1886,  amount  available $1,433.61 

Amonn t  appropriated  by  act  approved  August  5, 1886 187, 500. 00 

1^,933.61 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  ' 
July  1, 1887,  outstanding  liabilit 


Julyl,  18H6 $28,868.65 

■  ■  ties 6,105.75 


34,974.30 


July  1, 1887,  amount  available 153,959.31 

'  Amount  (estimated)  required  for  completion  of  existing  project 3, 422, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1889 :. 1,200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Ahetraet  of  propasaU  far  fumUhing  and  delivering  1,200  fir  piles,  50  to  55  feet  long. 


No. 

iJrameB  and  addrMsea  of  bidden. 

Rate  per  lin- 
ear^ot 

Amount 

Remarka. 

1 

L.  Hiobael,  Portland,  Ora/con 

Cents. 

B 

8 

9 

$6^040 
6.040 
5^970 

Informal,  only  one  copy 

ofbidreoeived. 
Accepted. 

2 

Oregon  Paving  and  Contract  Company,  R>rt- 

land,  Oregon. 
Nelson  Hoyt,  Warren,  Oregon.. -. 
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Ahsiract  ofproposaUfor  fumUhing  and  delivering  50,000  Um»  ofetone. 


Ko. 

Name*  and   addreues  of 
bidders. 

Delivery. 

ponnda. 

Quarry. 

Samples  of  stono. 

1 

Hoffman  &,  Bates,  Portland, 

Oregon. 
Vincent  Cook,    Portland, 

David:  Smith  Sl  Pacqnot, 
Portland,  Oregon. 

do 

Oregon   Paving  and  Con- 
tract Company,  Portland, 
Oregon. 
do.* 

do 

Barge  .... 

....do 

....do 

Car 

....do 

Barge 

....do 

$0.73 

•.70 

.74 

1.05 
.05 

.631 

.56 

.60 
.62 
.68 

Basalt 

2 

Bagbee 

Do. 

3 

4 
5 

6 

7 

do 

Bogbee.  CathUmet, 
(Mk  Point,  Skamo. 
kawa,Tongne  Point, 
and  Aatoria;  aU 
basalt. 

Hnngiy  Harbor,Point 
Ellis,  ormoath  John 
Day's  Sirer;     all 

Bairbee 

Basalt  from  Catli- 
lametand  Tongne 
Point. 

Randfttone     f  rn  m 

8 

L.      Michael,      Portland, 

Oregon.t 
do.f 

Patrick   O'Neil,  Portland, 
Oregon. 

....do 

-...do 

....do 

month    John 
Day's  River. 

Basalt 

9 
10 

Within  5  mUes  of  As- 
toria. 

opposite     Astoria, 
Oregon. 

Sandstone. 
Do. 

*  Accepted. 


t  No  guaranty ;  otherwise  informsl. 
Jhetract  ofeaniracta. 


jq-^   Names  and  addresess  of  contract- 
ors. 


Oregon  Paving  and  Contract  Com- 
panv,  Portland,  Oregon. 


Date  of 
contract 


June  2, 1887 
June  2, 1887 


Snhjeet  of  oontnct 


Furnishing  and  delivering  on  barges  at  Fort 
Stevens,  Oregon,  50,000  ions  stone. 

Famishing  and  delivering  on  beach  at  Fori 
Stevens,  Oregon,  1,200  flr  piles. 


COMMERCIAL    STATISTICS. 

The  following  table  refers  to  the  collection  districts  of  Willamette  and  Oregon. 
The  sea  commerce  of  both  districts  passes  the  mouth  of  the  Columbia.  The  other 
tables  show  the  principal  fleets  and  principal  exports  for  which  the  month  of  the 
Colnmbia  affords  a  competing  line.  Besides  those  fleets  are  the  steamship  line  to 
San  Francisco,  a  line  to  Alaska,  a  line  to  British  Columbia,  a  packet  line  to  China, 
colliers  to  Pugot  Sound,  and  local  coasting  vessels.  Vessels  s  eeking  charters  bring 
coal,  teas,  salmon-canning  material,  and  general  merchandise,  or  come  in  ballast. 

CusiOTM  Staiiatica. 
[Compiled  at  Engineer  office  fh>m  collector  *s  reports. ] 


Amount  of 
revenue 
coUected. 

Value  of  foreign- 

Coastwise.*         |        Foroign. 

Period. 

Imports. 

Exports. 

S 

i 

1^ 

1 

5  • 

If 

187fr-'70(llraonth8) 
1870-'77  (11  months) 
1877-'78(llmonth8l 
1878-'79(  11  months) 
]«70-'8J  (11  months) 
]b80-'81  (llmonthf) 
1981-82  ( 12 moutba) 
1882-'83(  12  months) 
188a-'84  (Smooths) 
lHg|-'85  (12  months) 
18f<5-'86(12monthH) 
188«-;'87  (12  months) 

$28,011.00 
1.'>1,696.10 
147, 362. 36 
160, 220.  71 
126,507.82 
446. 846. 01 
395,369.26 
430,972.07 
472,628.63 
243, 074. 03 
264,298.69 
288,924.39 

$355,462.75 
412,791.00 
464,521.61 
400,005.00 
29-i,  900. 70 
696,136.00 
779, 189. 00 
719,812.00 
970, 140.  00 
440,318.31 
553,587.110 

1, 05U,  916. 00 

$3,868,507.80 
3,  W8, 088. 00 
6. 063, 613. 65 
5,110,608.00 
6,  054. 409. 40 
3,886,033.00 

10,418,136.00 
«.  835, 347. 00 
7,794,060.00 
«,  139, 465. 62 
7,0.W,«83.»3 
6. 402, 300. 00 

No. 
304 
262 
406 
350 
816 
321 
406 
506 
463 
370 
404 
375 

No. 
261 
214 
344 
314 
280 
263 
339 
423 
401 
301 
310 
320 
•- 

Tom. 

646,400 

537,906 

886,405 

1, 169,  768 

960,174 

1,103.142 

1,408,056 

1.464,597 

1,166.606 

002,026 

072.079 

975,859 

No. 
63 
61 
56 
85 
91 
82 
164 
86 
86 
114 
120 
105 

No. 
148 
133 
161 
166 
150 
108 
200 
163 
160 
170 
204 
175 

163,887 
137, 23» 
183.294 
225,800 
226.260 
160,061 
484,136 
276,683 
161,306 
286,421 
366.489 
302.213 

*I>oes  not  include  California  lumber  fleet,  Paget  Sound  colliers,  nor  local  coasters  ;  which  vessels 
do  not  report  at  custom-house. 
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Columbia  Siver  canned-salmon  ahipmentSf  July  1  to  June^O. 
[Compilod  at  Engineer  office  from  commercial  papers.] ' 


Year. 

East,  by 
sea. 

K^by 

San  Fran- 
cisco, by 
sea. 

Foreign, 
by  sea. 

SonnfTby 
sea. 

Total. 

Value. 

1883-'84 

Cmm. 

Ccues. 

0a9M. 

OUM. 

Ckutt, 

Ceuet. 
652.388 
622,007 
594,65:t 
568,139 

$3, 201, 910^00 
2,861,232.20 
2,568,900.^6 

1884>'85 

321,600 
240,255 
815,969 

116,811 
102,610 
89,563 

184,596 
213.947 
162,607 

lH85-'86 

87,541 

300 

1886-'87 

2, 840, 695. 00 

Columbia  River  lumber  fleets,  « 

[Compiled  at  Engineer  offlco  from  Mills'  statement] 


Year. 


1883-*84  (fiscal) 
1884-'85  (fiscal) 
]K85~'86(  fiscal) 
1886  (calendar) 


Nnmbor  of  yessels  to 
ports. 


Foreign.    Domestic. 


Thonsand 
feet. 


21,788 
29, 251 
26,547 
29,274 


Valae. 


$220,654.00 
•306, 075. 00 
f27i*,  838. 00 
t321, 081. 36 


•Inclusive  of  valae  of  100,000  lath,  74,000  feet  piling.  111  cords  wood  7,000  shingles,  and  41,000  foot 
Inmber  to  San  Francisco  per  regular  steamship, 
tinclasivo  of  valae  of  5,864,825  lath  and  302  piles. 
; Inclusive  of  valae  of  1,535,925  lath,  200  piles,  and  407  telograph-poles. 

Columbia  River  wheat  and  flour  fleets,  July  1,  to  June  30,  foreign  bound, 
[Compiled  at  Engineer  office  from  commercial  papers.] 


Tear. 

Vessels. 

Cargo. 

Valoeof 
cargo. 

1877-'78 

Number, 
74 
67 
82 
61 
164 
79 
88 
110 
131 
116 

Tons. 

72, 007 

67,200 

72, 975 

6?  980 

222,529 

135,622 

132, 510 

166,186 

224,  980 

201,015 

1878-70 

1879-'80 

1880-'81 

1881-'82 

$7, 648,  684 
5,033,464 

1882-'83 

1883-'84 

4, 658, 204 

1884-'85 

4, 380, 355 
6, 010,  678 

1885-*86 

1886-'87 

5, 668, 130 

Wheat  and  flour  shipments, 
[Compiled  trom  Portland  Oiegonian.] 


CentaU. 

Value. 

Barrels. 

Value. 

Erirope ...., 

4,277,447 
392, 005 
48,994 

$5, 531, 880 

460, 2-12 

56,810 

461, 674 

52,751 

89,260 

2,000 

6^5, 604 

450, 159 

508,467 

428,686 

$1, 688, 697 

San  Francisco 

19:J,  m 

Coastwise  and  northern - 

318, 7.17 

Hone-Kons 

0, 00(» 

1886^..!:...:.::::::;;:;::::::::;      ;:::::::..:.. 

4,719,346 
4.646,542 
2,627.640 
2,872,960 

6,048,921 
5, 643, 655 
3, 313, 325 
3,672,637 

2,20«,f)75 

1883t 

1,751,580 

1884 

2,201,094 

1883 ^ 

2,082,945 
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Vahte  of  dameitic  exporU,  otmnBting  of  wool,  oat»,  borZe^,  milUstufff  potaioeB,  onion$,  wooU 
CM,  hide$f  taUoWf  hops,  ores,  etc,  and  exclu$ive  of  wheats  flour,  lumber,  and  salmon. 


Tear. 

CAlifornia 

portoby 

•ea. 

CoMtwise 

and  north. 

em  by  sea 

andralL 

Bastwird 
byiaiL 

TotaL 

1886 

$2,481,154 

$268,117 

♦2.6e5,«15 

$5,415  188 

Principal  exports  to  San  Francisco,  exclusive  of  those  hff  lumber  fleet,  January  1  to  June 

30,  18ri7. 

[CompQed  at  EoKioeer  Office  from  oommercial  repbrta.] 


Artioles. 


Wbeat centals. 

Flour barrels. 

Barley centals. 

Oats » do... 

Potatoes sacks. 

Onions crates. 

Do sacks. 

Wool pounds. 

Salmon cases. 

jyo barrels. 

LnmberCbard) feet. 

Livestock number. 

Hideo  and  skimu do... 

Do bundles. 

Do pounds. 

Hoop-poles bundles. 

MlU-stuff sacks. 

bundles. 


Total. 


439,321 

44,863 

8,267 

73.371 

61,029 

2,213 

5,425 

943,575 

2,517 

34 

478,190 

24 

24,646 

1,554 

140,801 

5,824 

17,083 

120,588 


Arttclea. 


Ores sacks. 

Staves bundles. 

Bones sscks. 

Dried  fruit boxes. 

Apples barrels. 

Do boxes. 

Flax-seed sacks. 

Oysters do... 

Stoves number. 

NVood-pulp bundles. 

Leather rolls. 

Woolen  Koods cases. 

Glue  stock pounds. 

Oil casks. 

Tallow cans- 
Paper  bundles. 

Scrap  iron tons . 

Miscellaneous packages. 


TotaL 


4,286 
3,116 
1.549 
1,836 

13,906 

2.995 

305 

046 

2,132 

50 

285 

47,153 

1,111 

428 

466 

390 

3,111 


T  T  6. 

CONSTRUCTION  OF  CANAL  AT  THE  CASCADES  OF  THE  COLUMBIA  RIVER, 
OREGON,  AND  WASHINGTON  TERRITORY. 

The  plan  is  to  build  a  canal  and  lock  at  the  Upper  Cascades  and  make 
an  open -river  improyement  at  the  minor  rapids  below,  for  navigation, 
to  a  20-foot  rise  at  the  foot  of  the  canal,  with,  perhaps,  some  assistance 
to  ascending  vessels  at  the  minor  rapids.  The  20-foot  rise  inclndes  the 
medium  river  stage  and  obtains  from  seven  to  eight  months  of  the  year. 
The  plan  is  arranged  for  extension  of  navigation  to  higher  stages.  The 
lock  is  to  be  462  by  90  feet,  and  have,  at  low  water,  a  24-foot  lift  and  8 
feet  depth  on  the  sills.  There  is  to  be  a  gnard-gate  near  the  head  of 
the  canal  and  gaard-gates  at  the  head  and  foot,  of  the  lock. 

The  amount  appropriated  is  $1,142,500,  and  the  amount  expended 
$1,058,853.36. 

Operations  had  been  generally  suspended,  from  want  of  funds,  for 
several  months  previous  to  August,  1886.  Under  the  appropriation  of 
that  year  preparations  were  made  to  resume  work,  and  some  work  was 
conducted  and  then  stopped  for  a  short  time. 

The  improvement  was  transferred  to  mo  October  9, 1886.  Operations 
were  resumed  on  Monday,  October  11,  and  continued  through  the  year 
with  a  full  force,  excepting  in  February,  when  a  curtailing  was  judicious 
from  severe  winter  weather,  and  again  in  April,  May,  and  June,  from  a 
flooding  of  the  canal  by  backwater  of  the  Columbia  rise  over  the  bulk- 
head at  the  lower  entrance. 
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The  principal  operations  were  excavation,  aboat  68,000  cubic  yards, 
and  raaiuly  iu  conglomerate  at  the  low  levels  of  the  lock-site;  stone- 
cutting,  41,487  square  feet;  bowlder  quarrying,  1,002  cubic  yards^  and 
paving  slope  of  canal  at  the  upper  entrance,  1,193  cubic  yards.  A  small 
wharf  was  built  next  above  the  head  of  the  canal  and  a  permanent  tram- 
way of  25-pound  iron  laid  therefrom  on  the  left,  conveniently  to  the  con- 
struction buildings,  and  nearly  to  the  lower  end  of  the  canal.  Some 
betterments  were  made  to  the  construction  buildings.  Excavated  mate- 
rial was  used  in  grading  grounds  and  tramway  bed,  or  reserved  for 
future  use.  The  details  of  these  and  other  operations  are  given  in  the 
appended  report  of  Oapt.  W.  Young,  resident  engineer. 

The  Cascades  plan  required  that  lock  construction  should  await  the 
river  improvement,  in  order  to  furnish  certain  necessary  data  concern- 
ing that  construction,  and  that  the  river  work  should  be  carried  to  a 
certain  point  for  determining  the  extent  and  cost  of  further  work;  also, 
in  case  the  river  improvement  should  not  be  satisfactory  for  navigation 
to  the  20foot  stage,  tbat  it  should  be  supplemented  by  a  lock  and  dam 
at  Bradford's  Island,  and  in  the  mean  time  that  canal  excavation  should 
be  continued  and  lock  material  accumulated. 

The  river  work  being,  therefore,  the  controlling  element  in  the  im- 
provement plan,  it  has  been  conducted  when  funds  and  the  river  con- 
dition permitted  and  the  canal  work  made  secondary  thereto.  The 
former  work  has  now  been  completed,  it  is  believed,  to  the  points  re- 
quired by  the  plan;  it  was  stopped  in  March,  1885.  The  project  for 
applying  the  next  appropriation,  1886,  concerned  canal  work  only. 

A  radical  change  has  been  efiected  in  the  regimen  of  the  river.  The 
general  result  is  a  considerable  improvement  and  a  promise  that  the 
work  can  be  made  satisfactory  for  navigation  to  the  20foot  stage  at  an 
admissible  cost,  and  that  the  river  is  susceptible  of  improvement  for 
higher  stages.  There  has  been  no  regular  navigation  on  this  part  of 
the  river  to  give  a  continued  actual  test. 

Daily  gauge-readings  have  been  made  and  river  phenomena  carefully 
observed  for  eight  years,  before,  during,  and  after  the  times  of  the  river 
and  canal  works.  Previously  nothing  was  reliably  known  of  river  mat- 
ters pertinent  to  the  detailed  plans  of  construction ;  as,  for  example, 
a  low  water  at  the  foot  of  the  canal  was  actually  observed  on  an  open 
river  last  winter,  4.1  feet  lower  than  what  was,  at  the  commencement 
of  the  improvement,  believed  to.be  dead  low  water;  a  correspondingly 
lower  water  at  the  head  of  the  canal  was  found  during  a  freeze-up  in 
1884.  Decided  diiierences  at  higher  stages  have  also  been  noted.  These 
differences  at  both  high  And  low  waters  are  referable  to  the  want  of 
correct  information  and  to  changes  of  the  river  regimen  caused  by  the 
improvements  works.  Last  winter  the  eight  years'  observations  were 
tabulated  and  plotted,*  and  fully  studied  by  me,  and  deductions  made 
ni>on  which  to  base  detailed  plans  of  construction. 

The  estimates  of  cost  for  completing  the  canal  with  the  single  lock, 
carefully  revised  during  the  the  year  and  based  on  the  costs  of  work 
done,  give  a  total  in  round  numbers  of  $1,850,000.  The  increase  over 
the  original  estimate  results  principally  from  previously  uncounted 
expenses  from  suspension  of  work ;  the  severity  of  the  climate  and 
difficulties  of  the  situation  at  the  Cascade  gorge,  were,  I  judge,  not  suf- 
ficiently considered.  The  summer  rise  of  backwater  at  the  lock-site 
was,  in  1880,  54.5  feet;  in  1882,  52.2  feet,  and  in  1887,  49.3  feet  The 
rain-fall  last  December  was  20.9  inches ;  in  January,  29.9  inches,  and  for 
the  year,  about  the  average,  8.5  feet,  while  severe  cold  weather,  with 
very  sharp  winds,  occurred  through  the  winter  and  especially  in  Feb- 
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ruary ;  it  is  plain  that  such  weather  seriously  interferes  with  work.  The 
following  extract,  which  puts  the  matter  justly,  is  from  the  report  of 
Capt.  P.  M.  Price,  when  resident  engineer  in  1883: 

In  this  conneotion  it  may  be  well  to  state  some  of  the  unusual  difficulties  attend- 
ing the  prosecution  of  this  work  with  a  view  to  showing  the  great  saving  to  the  Grov- 
ernment  in  the  ultimate  cost  of  the  canal  which  would  result  from  the  granting  of 
much  larger  appropriations  than  have  heretofore  been  made. 

The  annual  noocl  of  the  Columbia  River  comes  with  absolute  certainty,  attaining 
its  maximum  between  the  10th  of  June  and  10th  of  July.  The  great-eet  rise  above 
extreme  low  water  at  iho  foot  of  the  canal  is  55  feet,  and  the  average  rise  is  about  45 
feet.  To  exclude  the  flood  waters  entirely  from  the  canal  would  require  the  build- 
ing of  a  coffer-dam  half  a  mile  in  length  and  varying  in  height  from  40  to  75  feet, 
according  to  tho  depth  of  the  bed-rock,  at  so  threat  a  cost  that  the  idea  has  not  been 
entertained.  An  embankment  across  the  canal  near  itjs  head,  the  protection-wall  and 
embankment  on  the  right  and  a  tight  crib-work  across  the  canal  near  its  foot,  have 
however  been  so  arranged  as  to  permit  the  pumping  out  of  the  canal  up  to  »  8t<age  of 
20  feet  above  extreme  low  water.  No  work,  either  of  laying  masonry  or  excavating, 
can  be  done  in  the  canal  from  about  the  middle  of  May  to  the  middle  of  August, 
which  comprises  the  driest  and  most  favorable  period  of  the  year  for  working.  During 
<  most  of  the  remainder  of  the  year,  when  the  water  is  low  and  work  in  the  canal 
must  be  carried  on,  the  rain-fall  is  excessive,  and  frequent  snow-storms  occur  during 
the  three  winter  months. 

'#  #  #  #  •  •  • 

During  the  greater  part  of  the  busiest  working  season,  therefore,  the  men  have  to 
work  in  oil-skTn  coats  and  rubber  boots,  and  our  experience  is  that  only  about  half 
work  can  be  got  out  of  them  when  so  incumbered.  This  fact  alone  will  undoubtedly 
increase  tho  cost  of  the  canal  aboye  the  original  estimates. 

The  water  and  mud  preclude  the  use  to  any  extent  of  wagons,  carts,  and  sleds,  and 
transportation  is  effected  on  tramways,  with  cars  drawn  by  mules. 

The  canal  site  and  the  gronnd  on  either  side  of  it  was  originallv  exceedingly  rough 
and  broken,  covered  with  a  mass  of  bowlders,  varying  from  one-half  to  one  hundred 
tons  and  more  in  weight,  and  most  of  the  excavation  for  the  canal  is  in  gravels  filled 
with  such  bowlders,  the  remainder  being  in  a  rather  soft  bed-rock.  All  the  stone  so  . 
far  used  in  the  walls  has  been  obtained  from  quarrying  or  blasting  these  basaltic 
bowlders.  To  handle  the  stone  and  excavated  material,  derricks  and  hoisting-engines 
are  used. 

The  great  rise  of  water  during  floods  causes  a  very  large  annual  expense  for  the 
moving  and  protection  of  this  heavy  plant  and  other  property.  It  must  be  all  either 
moved  or  effectually  protected  at  the  beginning  of  the  flood,  and  must  be  again  moved 
into  position  and  pat  in  readiness  for  work  on  the  subsidence  of  the  water.  The  an- 
nual protection  and  moving  of  property  and  heavy  plant  consumes  a  large  percent- 
age of  the  small  appropriations  hitherto  made,  and  counts  nothing  towards  the  oom- 
pTetion  of  the  canal. 

It  can  therefore  be  readily  understood  that  to  carry  on  the  work  economically,  and 
complete  it  for  a  sum  near  the  estimates,  such  appropriations  should  be  made  annually 
as  will  complete  i  t  within  the  least  number  of, years.  In  order  to  accomplish  anything  a 
certain  amount  of  ^lant,  machinery,  etc.,  is  necessary,  and  the  money  available  should 
be  such  as  to  permit  this  machinery  to  be  worked  to  its  full  capacity  during  the  low- 
water  season.  The  only  work  that  can  bo  done  during  the  summer  is  stone-cutting, 
the  paving  of  the  left  bank  above  high  water,  the  clearing  and  grading  of  the  high 
ground  on  the  land  side  of  the  canal  in  order  to  mako  working  grotmds  for  stone- 
cutting  and  shops,  and  for  storage  of  stone  and  other  materials,  and  the  repair  and 
manufacture  of  plant. 

•  •  »         ■  •  •  •  • 

Tho  appropriation  recommended  for  next  year,  $400,000,  is  for  canal 
work.  In  the  following  year  a  larger  amount  can  be  judiciously  used. 
Nothing  is  included  for  farther  river  improvement,  although  I  believe 
at  least  $100,000  should  be  available  for  that  work,  so  that  the  funds 
can  be  applied  when  a  very  low  stage  of  fall  and  early  winter  with 
good  weather  may  come.  Such  favorable  conditions  occur  at  irregular 
and  sometimes  long  intervals,  and  much  saving  can  be  effected  whBQ 
they  obtain  by  doing  river  work,  and  more  convenience  to  navigation 
at  an  earlier  time  thereby  secured. 

A  free  wagon  road  j)ortage,  about  3,500  feet  long,  through  the  canal 
grounds,  was  opened  by  direction  of  the  Secretary  of  War  a  year  and 
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a  half  ago.  Subseqaently  a  steamer  went  to  the  Oasoades  to  be  hauled 
around  the  main  rapid  for  competitive  service  between  The  Dalles  and 
the  Cascades,  but  was  burned  near  the  rapid.  A  steamer  is  now  being 
built  above  the  Cascade^,  and,  it  is  understood,  for  similar  competitive 
service.  No  use  has  yet  been  made  of  the  wagon  portage. 
•  The  railroad  company  owning  the  single  line  along  the  Columbia 
Biver  also  own  all  the  steamboats  above  the  Cascades  and  a  rail  port- 
nge  on  the  Washington  side  at  the  Cascades,  so  that  there  is  no  com- 
petition whatever  from  the  upper  Columbia  country  to  ship  navigation. 
A  table  appended  shows  the  rates  on  grain,  which  are  about  the  least 
*  of  the  freight  tariff.  It  can  be  noticed  that  it  costs  very  nearly  half 
as  much  to  carry  grain  for  some  240  miles  along  the  Columbia  Biver  to 
the  head  of  ship  navigation  as  it  does  from  that  point  to  Europe. 

The  Columbia  Biver  below  The  Dalies  has  a  natural  low- water  depth, 
except  at  the  Cascades,  greater  than  that  projected  by  the  Mississippi 
Biver  Commission  from  the  mouth  of  the  Illinois  to  Saint  Louis,  and 
equal  to  that  projected  from  Saint  Louis  to  Cairo.  Above  The  Dalles 
the  Columbia  Biver  has  a  navigable  depth  equal  to  that  of  the  Ohio. 

A  free  river  highway  is  prevented  by  the  serious  obstructions  at  the 
Cascades  and  Dalles. 

On  account  of  small  and  uncertain  appropriations  the  opening  of  the 
Cascades  Canal  will  require  several  years.  For  the  same  reasons  so  will 
an  adequate  improvement  at  The  Dalles,  and  which  is  not  yet  authorized. 
The  estimate  for  the  open  river  and  canal  works  at  The  Dalles,  sub- 
mitted from  a  survey  for  compliance  with  the  act  of  March  3,  1870,  to 
give  navigation  for  the  same  part  of  the  year  as  the  Cascades  Canal,  is 
a  little  less  than  $7,700,000.  An  estimate  for  a  single  steam-boat  rail- 
way in  two  sections,  with  navigation  at  an  intermediate  rapid,  has  been 
placed  at  $1,373,000. 

Prompt  and  temporary  relief  can  be  afforded  by  public  portage  rail- 
roads; they  can  be  built  in  six  months  and  at  moderate  cost.  In  the 
meantime  the  canal  work  at  the  Cascades  and  an  improvement  at  The 
Dalles  can  be  completed.  The  least  length  of  portage  at  The  Dalles 
would  be  10  miles,  and  at  the  Cascades  4,000  feet.  The  former  would 
cost,  double-track  narrow  gauge,  equipped  and  ready  for  use,  less  than 
$250,000  and  not  over  one-fifth  that  amount  at  the  Cascades. 
»  Below  the  suggested  Dalles  portage  is  a  rapid,  where  steam-boating 
at  low  and  medium  stages  is  practicable  but  not  convenient.  The  esti- 
mate for  full  improvement  at  the  rapid  is  $252,300.  Each  year's  work  ^ 
tbere  will  furnish  some  benefit.  Improvement  at  this  rapid  will  be 
required  in  any  plan  of  permanent  improvement  at  The  Dalles.  Or  the 
portage  road  could  be  extended  3  miles  to  a  good  place  for  a  landing 
below  at  about  $300,000  total  cost  for  the  longer  portage. 

The  report  of  the  Board  of  Engineers  on  the  Cascs^es  Canal,  1880« 
suggested  a  rail  portage  for  temporary  use,  but  refrained  from  its 
l>ositive  recommendation,  since  the  Government  land  was  limited  to  a 
narrow  strip,  and  the  establishment  of  a  thoroughfare  might  interfere 
with  the  construction  of  the  canal.  Additional  land  has  since  been 
acquired,  so  that  the  portage  interference  would  now  be  less.  Both 
tracts  were  obtained  by  condemnation,  and  the  first  tract,  across  which 
the  portage  would  necessarily  run,  for  building  a  canal.  If  tbere  are 
legal  objections  to  making  the  portage  on  the  canal  land  it  could  be 
located  on  the  Washington  side,  where  there  is  a  better  landing  at  the 
lower  end,  where  the  least  length  of  road  would  be  one  mile,  and  at  a 
cost  for  land,  single  track-equipped,  and  landings,  of  about  $100,000. 
Regulations  for  operating  the  portage  and  rates  for  transportation 
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should  be  made,  and  the  use  of  the  portages  let  to  the  highest  bidder  oa 
bonds  for  faithful  service.  The  distance  between  the  portages  would  be 
about  50  miles,  and  transportation  people  using  them  or  the  operating 
contractor  would,  when  the  traffic  became  at  all  considerable,  provide 
ships  and  pontons  and  transfer  freight  in  cars  on  boats  from  portage 
to  portage.  The  portage  system  outlined  would  reduce  and  control  rates 
and  be  the  first  step  giving  results  of  immediate  benefit  towards  open- 
ing the  Columbia  Biver  from  the  boundary  to  the  sea. 

If  it  be  deemed  not  expedient  to  grant  funds  for  both  portages,  then 
it  is  recommended;  in  the  interest  of  commerce,  that  appropriation  be 
made  for  the  Cascade  portage,  $50,000  or  $100,000,  as  the  portage  may 
be  located  on  the  canal  land  or  not. 

APPROPRIATIONS. 

Act  Judo  14, 1876,  canal  around  oasoades  of  Colnmbla  River,  Oregon $90,000 

Act  June  18,  1878 150,000 

Act  March  3, 1879 100,000 

Act  Juno  14, 1880 100.000 

Act  March  3, 18H1 100.000 

Act  August  2,  1882 265,000 

Act  July  5, 1884,  improving  Colnmbia  River  at  Cascades,  Oregon 150.000 

Act  August  5,  1886 187.500 

Total ^ 1,142,500 

Money  statement. 

July  1,  1886,  amonnt  available $2,772.93 

Amount  appropriated  by  act  approved  August  5,  1886 187, 500. 00 

190,272.93 
July  1, 1887,  amonnt  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 1886 1106,626.29 

July  1,  1887,  outstanding  liabilities 3,819.26 


July  1,  1887,  amonnt  available. 


110,445.55 
79,827.38 


{Amount  (estimated)  required  for  completion  of  existing  project 1, 850, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  .Tune  30, '89      400, 000,  OU 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  • 


Abstract  of  proposals  for  oonsiruoling  a  wharf. 


No. 


Name  and  address  of  bidder. 


Pacltto  Bridge  Company,  by  C.  F.  Swiwprt,  a^ent,  Portland,  Oreeon 

Portland  Constmction  Company,  by  J.Cr.  Warner,  president,  Portland,  Oregon 
J.J.Holland,  Portland,  Oregon 


Amonnt, 


$2,  GOO 
2,908 


*  Tbe  Justification  of  gaaranty  is  omitted  fh>m  both  copies  of  proposals,  bnt  the  gusrantors  are  both 
well  known  as  bnainess  men  in  good  standing.  Each  one  is  believed  to  be  worth  mure  than  the 
amount  of  guaranty. 

Abstract  of  ooniracis. 


Na 

Name  and  address  of  contractors. 

Date  of 
contract. 

Sul^edt  of  contract. 

Expiration 
of  oontracC 

I 

PoHland    Construction    Com- 
pany, Portland,  Oregon. 

Nov.  9, 1886 

Constructing  wharf  at  Cascades  1  Dec  8. 1886 
Canal.                                          1 
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BBPORT  OF  CAPTAIN  W.   YOUNG,   CORPS  OF   ENGINEERS. 

United  States  Engineer  Office, 
Cascade  Looks,  Oregon^  June  30,  1887. 

Sir: 

No  opoD  river  work  has  boeii  attempfced  daring  the  year. 

The  prlDcipal  caoal  work  has  been  in  excavating,  in  ii^ading  grounds  and  roads,  in 
catting  stone,  and  in  paving  thejigbt  bank  of  the  canal  at  the  upper  entrance. 

Most  of  the  excavation  for  the  year  has  been  in  what  is  locally  termed  "  bed-rock,'' 
which  is  a  formation  resulting  from  the  hardening — mostly  from  chemical  action— of  a 
lacristrine  deposit  of  roleanic  ahh  and  mud,  mixed,  more  or  less,  with  water-worn 
pebbles  and  rock  fragments.  This  bed-rock,  where  not  exposed  to  the  action  of  the 
air,  is  of  considerable  though  of  varying  hardness. 

Ill  some  cases  it  is  almost  as  hard  as  tlint,  but  usually  it  is  what  may  be,  for  a  rock, 
termed  soft.  When  broken  into  fragments  and  exposed  to  the  air  most  of  it  disinte- 
grates and  falls  to  pieces  in  much  the  same  manner  that  lime  does  on  air-slaking. 

The  method  adopted  for  excavating  this  rock  was  to  brealc  it  up  by  drilling  and 
blasting,  and  then  to  load  it  into  car-boxes,  which  were  hoisted  by  derricks  and  put 
onto  dump-cars  ready  to  be  hauled  away  by  mules.  The  drilling  was  done  by  3|-inch 
IngersoU  steam-drills,  with  special  bits  of  cj}a  this  cross-section,  and,  where  necessary, 
by  hand- drillers. 

Owing  to  the  fact  that  the  supply  of  blasting  powder  in  the  Portland  market  was 
usually  very  limited,  we  were  forced  to  use  various  grades  and  kinds  of  powder  during 
the  season.  Some  low-grade  powders,  put  up  in  special  water-tight  wrappings,  were 
obtained  from  California,  for  experiment  in  blasting  in  wet  holes.  We  had  no  suc- 
cess, however,  with  these  where  wat«r  was  present,  so  that  resort  was  had,  in  these 
cases,  to  the  higher-grade  dynamites.  The  special  low  powders,  as  well  as  the  ordi- 
nary black  blasting  powders,  succeeded  very  well  in  dry  holes.  A  serious  fault,  how- 
ever, was  found  with  all  the  low  powders,  in  that  they  did  not  break  the  **  bed-rock" 
into  fragments  small  enough  to  be  lifted  by  hand,  so  that,  where  they  were  used  alone, 
the  workmen  had  to  resort  to  block-holding  and  blasting,  or  to  splitting  with  wedge 
or  pick,  to  enable  them  to  load  the  rock  into  boxes.  Where,  on  the  contrary,  a  suffi- 
cient quantity  of  high-grade  dynamite  was  used  with  the  low  powder,  the  rock  was 
broken  into  small  pieces,  ready  to  be  loaded  at  once.  Though  the  high-grade  pow- 
ders cost  considerably  more  than  the  low,  we  found  it  economical  to  use  enough  of 
the  high  grade  to  properly  break  the  rock  for  loading. 

Of  course  care  was  taken,  and  must  be  taken  in  the  future,  not  to  use  the  strong 
powders  near  the  foundations,  where  they  are  liable  to  crack  and  split  the  rock  on 
which  the  masonry  is  to  be  laid. 

Wherever  it  was  practicable  to  do  so  the  charges  were  fired  in  groups  and  by  elec- 
tricity, as  much  better  results  were  thus  obtained  than  by  firing  the  charges  singly 
or  by  time- fuze.  Care  and  judgment  were  necessary  in  locating  the  holes  and  in  load- 
ing them.  Many  experiments  were  made  to  determine  the  best  manner  of  loading. 
Generally  the  best  results  were  obtained  wliere  the  following  method  was  adopted: 

The  holes  were  each'sprung  several  times,  to  get  as  large  cavities  as  practicable  at 
the  bottom.  These  were  filled  completely  full  with  a  mixture  of  No.  1  (70  per  cent.) 
and  Ko.  2  (40,  30,  or  20  per  cent.)  dynamite,  in  about  the  proportion  of  1  to  9.  The 
gra^le  of  the  No.  2  was  determined  by  the  character  of  the  rock  to  be  blasted.  The 
holes  above  the  cavities  were  loaded  to  within  3  feet  of  the  top  with  No.  1  dynamite. 
The  exploders  were  then  put  in  and  the  holes  entirely  filled  up  with  dry  sand.  Short 
cartridges,  4  inches  in  length  and  in  dia:neter  about  a  quarter  of  an  inch  less  than 
the  holes,  are  to  be  reoommended,  as  they  are  not  so  liable  to  bo  broken  in  the  loading 
as  longer  or  larger  ones,  and  so  better  protect  the  powder  from  water  should  it  be 
present. 

excavation. 

The  following  tabulated  statement  will  give  all  necessary  data  respecting  the  work 
of  excavation. 

It  was  found  impracticable  to  keep  separate  accounts  for  t|he  di^erent  kinds  of  m^ 
terial  excavated  further  than  is  here  indicated^. 

8872  mQ  87 — -16fil 
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Excavation  note$. 


Material  exoavated. 


Quantity. 


Prioeper 
cnbio  yard. 


Total  ooct 


Ik^l-rook fh>m  oanal priaxn,  atationa  16to24 

Silt  from  canal  prism,  stations  16  to  24 

Silt  and  gnkvei  from  upper  entrance  to  oanal 

Gravel  from  lower  en  trance  to  canal , 

Kuck  removed  ana  piled,  lower  entrance  to  canal 

Karth  and  gravel  for  caisson  gate,  station  12 

Earth  and  gravel  for  wing-wall  on  left,  station  17+75. 
Earth  and  gravel  between  stations  7  and  12 , 

Total 


Cubic  yds. 
85,718 
8,801 
11,882 
804 
1.811 
1,146 
2,492 
406 


}     $0.9084 

.8928 
.0845 
1.938 
.4662 
.612 


58,035 


$35^804.18 

4,660.53 

67.98 

8,607,11 

522.78 
l.S75i56 

228.49 


46,153^53 


Amouut  of  bed-rock  excavated,  roqairing  drilliug,  blasting,  etc.,  35,713  cabic 
yards,  which  required  22,234  ponnds  high-grade  dynamite,  20  to  72  percent.;  1,235 
pounds  low-grade  dynamite,  4  to  10  per  cent.;  6,200  pounds  black  powder.  Total 
amount,  ?:=  29,669  pounds,  or  -fa  ponnd  per  cubic  yard  excavated. 

The  total  cost  of  explosives,  inze,  caps,  exploders,  etc.,  was  $5,456.29.  The  total 
cost  of  labor  ia  blasting,  care  of  magazine,  etc.,  was  $669.27.  Total  material  and 
labor,  $6,125.56. 

Cost  to  blast  per  cubic  yard,  17.15  cents. 

Steam  drilling, — ^Number  of  feet  drilled,  8,453^ :  number  of  holes  drilled,  548 ;  aver- 
age depth  of  holes,  15.42.  Cost  of  drilling:  Labor,  $1,429.28;  material,  $383.2:5; 
total,  $1,812.56.  Cost  per  foot  drilled,  21.32  cents.  Average  depth  drilled  per  hour, 
4.82  feet. 

Gang  drilling. — Three  men.  Number  of  feet  drilled,  9,526 ;  number  of  holee  drilled, 
1,381 ;  average  depth  of  holes,  6.9;  average  depth  drilled  per  hour,  1.8.  Cost  perfect 
(approximate),  36  cents. 


Location. 


Number 
boxes  raised. 


Containing, 
oubio  yards. 


Cost  per 
cubic  yard. 


Total  otMi 


Csnsl  prism 

Upper  entrance 

Lower  entranoe 

Caisson  recess 

Wing- wall,  left 

Between  stations  7  and  9 

Total 


55,860 

11,785 

4,758 

1.281 

3,690 

404 


89,514 
11,862 
2,616 
1,146 
2,492 
406 


♦0.9084- 

.S9.f- 
•1.867+ 

.456+ 

.512 

.563 


$35. 894.18 

4,6S0lS2 

3,575l09 

52^:8 

1,27&5I 

22&4I 


77,268 


58,035 


46,156.  S3 


*  Most  of  this  was  clearing  away  and  pHinfC  stone. 


GRADING  GROUNDS. 


All  the  material  excavated  from  the  site  of  the  lower  lock  was  dumped  on  the  river 
side  of  the  canal,  with  a  view  to  grading  up  to  above  high  water  the  gronnd  lying 
next  to  the  canal  and  Just  below  the  powder-house  island,  so  that  it  can  be  used  for 
working  and  storage  grounds.  Tramways,  built  on  trestle-work,  and  leading  from 
the  several  derricks,  were  laid  with  a  slight  down  grade,  so  that  one  horse  couTd  pull 
two  loaded  cars  out  to  the  end  of  the  dump  and  bring  the  two  empt^  oars  back.  The 
trestle-work  was  built  of  young  fir-tree  buts,  cut  from  the  woods  in  the  immediate 
vicinity,  and  so  was  not  expensive.  The  dump  was  kept  graded  up  to  the  level  of 
the  track  as  it  progressed,  so  as  to  form  a  firm  footing  fur  the  animals  hauling  the  cars. 

The  material  taken  from  the  upper  entrance  near  station  4  was  used  in  grading  a 
i'oad-bed  for  a  tramway  running  to  the  new  wharf,  and  in  building  a  dam  aoroes  the 
depression  between  the  canal  ban]^  and  the  powder-house  island.  A  great  many 
bowlders  were  met  with  in  this  work,  and  these  were  quarried  and  piled  under  the 
derricks  doing  the  excavation.  Some  very  fine  stone  for  lock  purposes  was  thus  ob- 
tained. 

The  material  taken  from  the  site  of  the  higl^.  wing-wall  and  from  the  site  of  the 
caisson  recess  was  used  in  grading  grounds  around  the  mess- house  and  stable. 

The  material  taken  from  the  canal  between  stations  7  and  12  was  used  in  g^radiag 
on  the  right  slope  preparatory  to  paving. 

Total  (]|nantity  of  material  moved,  56,'224  cubic  yards, 

Cost  ot  grading  per  cubic  yard  moved.  $0,218, 
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TRAMWAYS. 

A  permanent  tramway  of  25-pouud  T-iron  has  been  laid  from  the  derrick  on  the  new 
wharf  at  the  head  of  the  canal  to  the  derrick  on  the  paved  slope  below  the  pnmp- 
house  at  the  foot  of  the  canal.  This  will  be  nsed  in  transporting  stone,  sand,  Jnm- 
lM;r,  and  wood  from  the  wharf  to  the  proper  working  or  storage  gronnds,  and  could 
be  nsed  as  a  i>ortage  railway  by  the  general  public  for  carrying  wheat  and  like 
freight  should  it  be  needed  for  that  purpose. 

The  length  of  this  tramway,  including  two  tnm-outs,  is  3,880  feet. 

Cost  of  above,  not  including  rails,  fish-plates,  and  bolts,  nor  ^^rading,  $8,751.53. 

Besides  the  above  the  following  tramways  were  laid  for  grading  purposes: 

Feet. 

New  tramway  of  heavy  T-iron,  about 1,325 

New  tramway  of  light  T-iron,  about 4,219 

New  tramway  of  strap  iron,  about 2,500 

Old  tramway  relaid  of  light  T-iron,  about 1,421 

Old  tramway  relaid  of  strap  Iron,  about 2,000 

The  cost  of  the  above  is  included  in  the  cost  of  grading  grounds. 

BUILDINOB. 

A  new  building,  30  feet  by  90  feet,  has  been  erected  near  the  old  stone  shed.  One 
end  is  occupied  as  a  blacksmith-shop  and  the  other  as  a  ijiaohine-flhop,  which  is  fitted 
np  with  a  New  Haven  screw-cutting  lathe  of  8-feet  bed;  a  Putnam  drill  No.  2;  a 
Merriman  bolt-cutter  No.  2 ;  a  36-inch  grindstone,  and  a  No.  1  Sturtevant  blower. 
The  blower  furnishes  the  blast  for  five  torges  in  tne  blacksmith-shop.  All  the  ma- 
chinery is  run  by  an  old  vertical  hoistins-engine^  purchased  from  tne  contractors. 
Ball  &  Piatt,  and  which  was  hardly  wortn  repairing  for  hoisting  purposes. 

A  competent  machinist  has  been  employed  most  of  the  year  in  repairing  hoisting- 
engines,  pumps,  steam-drills,  and  in  work  on  oar  and  derrick  irons. 

Some  changes  have  been  made  in  the  old  ''stone-shed''  buildins.  The  overhead 
traveler  has  been  taken  down,  and  a  carpenter-shop  has  been  fitted  up  in  the  upper 
part  of  the  north  side  of  the  building.  The  riggers'  store-room  and  loft  have  been 
enlarged.  The  south  side  of  the  building  iA  to  be  UHcd  as  a  timber-shed,  and  the 
north  side,  under  the  carpenter-shop,  as  a  store-room  for  hoisting-engines  and  other 
machinerv. 

Some  slight  repairs  have  been  made,  as  needed,  to  the  various  buildings  used  as 
quarters,  store-houses,  and  mess-room. 

Cost  0/  constructing  machine  and  blacksmith  Shops,  including  pulleys  and  shafting, 
11,242.76. 

Cost  of  machinery  in  machine-shop,  including  belting  and  small  tools,  11,606.77. 

Cost  of  alterations  in  stone-shed,  1652.11. 

SAND. 

Proposals  were  invited  for  furnishing  10,000  cubic  yards  of  building  sand,  at  the  Gov- 
ernment wharf  at  this  place,  loaded  into  boxes  ready  to  be  boist^  onto  the  wharf. 
Following  is  an  abstract  of  the  bids  received : 


Name  and  addreas  of  blddera. 


Per  oaUo 
yard. 


William  Murray,  The  Dallea,  Oregon 

John  McDonald,  The  Dallea,  Oregon 

Borthwlck  &  Fraine,  Caaoade  Loclca,  Oregon  . 

William  Omot,  Grant's  Station,  Oregon 

Joa.  T.  Peters,  The  Dalles,  Oregon 

James  O.Lyle,  Lyle,  Wash 


$0.99 
L21 
1.88 
1.48 
L55 
6.00 


The  sample  furnished  with  the  bid  of  William  Murray  was  from  a  sand-drift,  some 
30  feet  above  the  river,  and  was  utterlv  worthless  for  our  purposes.  All  the  other 
bids,  considering  tiie  nature  of  the  samples  furnished,  were  thought  to  be  exorbitant, 
and  so  all  were  rejected.  Subsequently,  1,000  cubic  yards  of  the  kind  offered  at  |1.%, 
which  was  thought  to  be  as  good  as  was  obtainable,  were  bought  in  open  market  at 
|1  per  cubic  yard. 

There  seems  to  be  little  or  no  really  good  sand  in  this  region.  Careful  search  has 
been  miKle  from  The  Piilles  down  to  this  place  without  finding  an^.    Whether  it  will 
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be  advisable  to  bring  sand  here  from  a  long  distance,  as  from  California,  can  be  told 
only  after  trying  the  sands  from  a  distance  with  cement  in  competition  with  the  sand 
obtainable  here. 
Experiments  might  well  be  instituted  to  determine  this  point. 

WUAllF. 

The  new  wharf  is  located  a  few  hundred  feet  above  the  upper  entrance  to  the  canal. 
It  is  26  feet  wide  and  72  feet  long.  The  floor  is  at  reference  (128),  which  is  that  of 
average  high  water,  and  is  32  feet  above  low  water. 

It  is  connected  with  the  shore  by  a  level  roadway,  12  feet  wide  and  320  feet  long, 
resting  on  pile-work.  Underneath  the  wharf  is  an  incline  running  to  near  low  water, 
to  permit  landing  at  varying  stages  of  the  river.  The  contract  price  for  tho  whole, 
constructed  according  to  specilications,  wiis  $2,290.  Besides  the  above,  |20.8r»  were 
allowed  the  contractors  for  extra  work.  The  total  additional  cost  to  the  Government 
for  inspection  and  for  extra  work  in  building  a  derrick,  strapping  fender-piles  to 
wharf,  securing  caps  to  piled  by  dog-irons,  etc.,  was  $459.52. 

Total  cost  of  wharf,  $2,770.37. 

STONE-CUTTING. 

Face  stone  for  side  wall  of  canal,  910  cubic  yards. 

Superficial  cutting  on  above,  40,901  sciuare  feet. 

Linear  feet  of  base  course  cut,  IGl  feet  2  Indies. 

Linear  feet  of  2-foot  course  cut,  2,H06  feet  5  inches. 

Linear  feet  of  1-foot  10-inch  course  cut,  l,19d  feet  7  inches. 

Linear  feet  of  1-foot  8-inch  course  cut,  1,094  feet  9  inches. 

Average  cubic  feet  cut  per  man  per  day,  19.92  cubic  feet. 

Average  square  foot  cut  per  man  per  day,  3:)  12  square  feet. 

Cost  of  cutting  per  cubic  foot  (st<me-c utters'  labor  only),  17  cents. 

Cost  of  cutting  i)er  s^iuare  foot  (stone-cutters'  labor  only),  10  cents. 

Cost  per  cubic  foot,  including  superintendence,  handling,  sharpening  of  tools,  ma- 
terials, etc.,  but  exclusive  of  value  of  stone,  24  cents. 

Cost  per  square  foot,  including  above  items,  but  exclusive  of  value  of  stone,  14.4 
cents. 

Cost  per  cubic  yard,  inclnding  value  of  rough  dimension  stone,  $11.33. 

Rough  punched  ashlar  for  lower  course  of  caisson  sill,  10  cubic  yards. 

Superficial  cutting  on  above,  586  B(]nare  feet. 

Average  number  of  square  feet  cut  daily  per  man,  23.9  square  feet. 

Avorage  number  of  cubic  feet  cut  daily  per  man,  9.8  cubic  feet. 

Average  cost  of  cutting  per  square  foot  (stone-cutters'  labor  only),  16.7  cents. 

Average  cost  of  cutting  per  cubic  foot  (stone-cutters'  labor  only),  40  cents. 

Cost  per  square  foot,  inclnding  superintendence,  sharpening  of  tools,  materials,  etc., 
but  exclusive  of  value  of  stone,  17.7  cents. 

Cost  per  cubic  foot,  including  above  items,  but  exclusive  of  value  of  stone,  43  coots. 

Cost  per  cubic  yard,  including  valne  of  rough  dimension  stone,  $15. 21. 

< 

BOWLDER  QUARRYING. 

Amount  of  stone  quarried  for  cutting cubic  yards..      678.5 

Amount  of  stone  quarried  for  paving do 323.8 

Total - l,002.:s 

Cost  of  quarrying  per  cubic  yard  of  stone  obtained $l.4G 

PAVING  SLOPE  ON  RIGHT  AT  UPPER  ENTRANCE. 

Amount  of  dry  stone  pavement  laid cubic  yards..       1. 193 

Cost  of  pavement  per  cubic  yard f4.94 

MISCELLANEOUS. 

The  timber  framing  supporting  the  large  centrifugal  pump,  destroyed  by  fire  at  the 
time  of  the  burning  of  the  steamer  A,  A.  McCuUy,  has  been  rebuilt.  The  pump  itself 
has  been  thoroughly  overhauled  and  set  into  position.  Two  now  8-foot  drivo-wbeeU 
for  carrying  the  steel  wire  drive-rope  are  now  on  hand,  together  with  the  necessary 
pulleys  and  belting,  so  that  the  pump  can  soon  be  put  into  working  order  when 
needed. 
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The  total  cost  of  the  lepaira  to  the  pamp-station  to  date  is  |419. 65. 

In  order  to  determine  what  lael  is  best  adapted  for  use  in  our  hoisting-engines,  from 
an  economioal  stand-point,  trials  were  made  with  seasoned  fir,  green  fir,  bitumin- 
ous coal,  gas  coke  from  Walls  End  coal,  gas  coke  from  English  cannel  coal.  Seasoned 
fir  proved  by  far  the  most  economical  for  use  here. 

A  very  great  difference  was  shown  between  seasoned  and  unseasoned  fir,  from  which 
the  conclusion  is  drawn  that  it  will  always  be  well  to  provide  an  ample  supply  of 
seasoned  wood. 

The  following  statement  shows  the  average  number  of  hours  worked  per  day  for 
each  month  of  the  year : 


Month. 


Average  honrs 
workeaperday. 


Month. 


Average  hoars 
workeaperday. 


July 

Augnst ... 
September 
October... 
November 
December. 


20 

311 

180 

863 

2,236 

2,036 


January . 
February 
March... 
April.-. 

May 

June 


1,507 

1,047 

1,330 

844 

288 

856 


The  rain-fall,  height  of  water,  etc.,  for  each  month  of  the  year  are  given  in  the  fol- 
lowing table : 


Months. 

BainfaU. 

Days  on 
which 
rain  or 

snow  fell 

• 

Average 
tempera- 
ture 1 
p.  m. 

Hijcheet     reading 
above    extreme 
low  water. 

Lowest  reading 
above  or  below  ex  > 
treme  low  water. 

Head  of 
canaL 

Foot  of 
canal. 

Head  of 
canal. 

Foot  of 
canal. 

1886. 
July 

0.56 
0.06 
2.93 
4.72 
3^8 
20.04 

29.00 
3.85 

14.00 
&16 
6.68 
1.32 

6 

2 

8 

16 

13 

27 

28 
18 
21 
22 
12 
10 

72.6 
76.0 
GO.  5 
68.4 
47.8 
45.2 

43.0 
30.8 
65.1 
65.1 
66.6 
68.8 

117.4 
108.7 
102.3 
90.1 
97.3 
98.4 

.    100.3 
99.6 
108.4 
109.7 
128.3 
135.3 

102.7 
90.5 
81.1 
76.3 
73.9 
75.5 

78.7 
77.4 
90.6 
92.5 
114.4 
121.3 

10&9 
102.5 
99.2 
97.1 
95.7 
96.6 

98.1 
96.1 
06.8 
107.3 
111.5 
128.0 

90.9 

Auf^nst......... .............. 

81.5 

September ................... 

76.4 

October 

78.7 

November...............  .  .. 

72.0 

Deoember. .................. . 

71.9 

1887, 
January. 

75.1 

febrnary 

72.4 

March..'. 

73.2 

April 

89.0 

SSv. :           : 

04.9 

v^  •' 

June 

113.9 

Total 

9&68 

183 

57.3 

135.3 

121.3 

9&6 

71.9 

Note.— Beading  of  adopted  low  water  at  head  of  canal,  96 ;  at  foot  of  canal,  72. 

The  annexed  detailed  statement  shows  the  money  expenditures  and  j;he  cost  of  the 
various  items  of  work  during  the  year. 

Very  respectfully,  your  obedient  servant. 


Capt.  Charles  F.  Powell, 

Corps  of  Engineen, 


W.  YOUNO, 
Captam  of  Engineers. 
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GOMHBRCIAL  STATISTICS. 

The  Cascades  of  the  Columbia  River  are  in  the  collection  district  of  Willamette. 
The  nearest  port  of  entry  is  Portland,  Oregon,  63  miles  distant  bj  river.  The  nearest 
liffht-honses  and  works  of  defense  are  at  the  mouth  of  the  Columbia  River,  150  miles 
distant.  The  amount  of  revenue  collected  at  Portland  for  the  year  ending  June  30, 
1887,  is  1205,873.33. 

Upper  Columbia  Mver  grain  rates,  rail,  to  Portland^  Oregon, 


Place. 

DiHtance. 

Car-load  rates 
per  2. 000 
pounds. 

Rail 

River. 

MOu. 
110 
124 
134 
206 
220 

240 

306 
376 

Dalles 

MUm. 

87 
101 
111 
187 
214 
245 
228 
301 
878 

$3.40 
3.60 

Oelllo •.  

Gruito 

3.80 

Umatilla  Junction 

4.40 

Wallola  Sanction 

4.80 

Walla  Walla 

5.00 

Ainsworth 

6.00 

RIparia 

6,00 

Lewlston 

COO 

Principal  river  country  shipments  passing  Cascade  locks  west,  by  rail, 
LC^o(°pil^  <^t  Bngineer  office,  from  commercial  reports.] 


Years. 

Wheat 

Flonr. 

Oats. 

Barley. 

Mill, 
stuff. 

Wool. 

.    Hides. 

Flax- 
seed. 

Ore. 

Live 
stock. 

1884 

1886 

1888 

1887  (5  mos.) 

Centals. 
1. 856, 392 
4.210,002 
8,737,370 

Barrels. 

150. 710 

164,322 

105,508 

45,143 

Centals. 

20,375 

38,520 

1,405 

1,000 

Centals. 

8,560 

124,672 

45,465 

4,182 

Centals. 

31.370 

25,430 

14.608 

6,748 

Pounds. 
7,168,053 
0,877,866 
11, 755, 566 
7,056,711 

Pounds. 

700,364 
1.064,839 
1,045.850 

806,677 

Cars. 
6 

Sacks.  Sacks. 
36,62318,502 
60,85ei  2,722 
65.88073.008 

*^^, 

No. 
<•) 
(*) 
(*) 
2.070 

*  Not  reported. 

Principal  river  country  shipments  pmsing  Cascade  locks  east,  by  rail. 

f Compiled  ftom  lumber  mills  statements  and  Portland  Board  of  Trade  reports  and  records.] 


Salmon. 

Wool. 

Hides. 

Hops. 

Year. 

Cases. 

Bar- 
rels. 

320 
467 
237 

Pack- 
ages. 

033 
728 
306 

Value. 

Pounds. 

Value. 

Pounds. 

Value, 

$24,453 
17, 932 
47,250 

Pounds. 

:{,  154. 531 
5,5.'{6.817 
6,404,170 

Value. 

1884 

1885 

1886 

1,4.14,801 

2.224.701 

280,860 

J>803,543 

843, 152 

1,501,200 

2,582,453 
5. 723, 240 
7.870,698 

$305, 572 

814,016 

1,417,085 

220,142 
205,005 
348,206 

$449,842 

448. 627 

1, 0:^  305 

Tears. 

Grcon  fruit 

Furs. 

Lumber.           |         Laths. 

Shin 

gle«. 

Boxes. 

Value. 

Pounds. 

Value. 

Hfeet 

Value 

M. 

Value. 

24,127 

Value. 

18»1 

1885 

2,055 

17.  406 
8,709 

$1,600 
11,765 
6,850 

■'"24."  382" 
59.648 

$22,725 
62,375 

$4,724 



1886 

37,020 

$455,146 

2,846 

$60,  .119 
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T  T  7* 
IMPROVEMENT  OF  CHEHALIS  RIVER.  WASfflNGTON  TERRITORY. 

The  project  consists  in  annual  snagging  operations  below  Glaqaato, 
82  miles  from  the  river's  month,  at  an  estimated  cost  of  $5,000.  The 
total  appropriation  since  adoption  of  this  plan  in  1882  is  $8,000.  The 
amount  expended  thereon  is  $5,764.06. 

A  snagging  party,  working  from  land  and  a  small  scow,  commenced 
operations  in  early  June  of  this  year  on  the  upper  river  at  Chehalis  sta- 
tion of  the  ^"orthern  Pacific  Eailtoad.  The  party  worked  to  near  the 
Chehalis  Reservation  Agency,  about  16  miles.  Two  hundred  and  ninety- 
three  large  snags  or  pieces  of  drift  were  removed  and  masses  of  drift 
at  jams  loosened  or  burned.  The  work  is  to  be  continued  down-stream, 
reopening  the  channel  to  good  water,  a  little  above  Montesano,  the 
head  of  coasting  navigation,  and  removing  a  few  snags  in  the  channel 
below  Montesano. 

There  has  been  no  steam  navigation  above  Elma,  the  head  of  tide, 
.about  12  miles  above  Montesano.  There  is  no  steamer  on  the  river 
suitable  for  navigating  the  upper  river.  The  estimate  for  next  year  is 
for  work  below  Elma. 

APPROPRIATIONS. 

ActAaguflt2,  1882 $3,000 

Act  July  5,  1884 2,500 

Act  Augusts,  1886 2,500 

Total ; 8,000 

M(mey  statement. 

July  1, 1886,  amount  available $10.69 

Amount  appropriated  by  act  approved  August  5, 1886 2,500.00 

2,510.60 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $611. 7X 

July  1,  1887,  outstanding  liabilities 629.04 

1,240.75 

July  1,  1887,  amount  available 1,269.94 

m  * 

{Amount  (estimated)  required  for  continuing  existing  project 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Chehalis  Kiver  is  in  the  collection  distriqt  of  Oregon.  The  amount  of  revenue  col- 
lected at  its  port  of  entry  for  the  year  ending  June  30,  1887,  is  |83«051.06.  The  near- 
est light-house  is  on  Toke  Point,  at  the  entrance  to  Shoalwater  Bay,  16  miles  south 
of  Gray's  Harbor,  into  which  the  Chehalis  empties. 

Openings  have  been  made  through  two  large  jams  in  the  Upper  Chehalis  and  the 
worst  snags  and  drift  heaps  removed  from  there  to  the  head  or  coasting  navigation. 
Logging  and  small- boat  navigation  have  been  facilitated. 

Immigration  and  capital  have  been  largely  directed  for  the  last  two  years  to  the 
Lower  Chehalis  and  Gray's  Harbor  country.  Lumbering  at  the  mouth  of  the  river 
and  at  the  upper  part  of  the  harbor  and  farming  along  the  river  are  the  main  indus- 
tries. A  fleet  of  vessels  plies  between  the  saw-mills  and  San  Francisco  and  a  steam 
coaster  between  Montesano  and  Astoria. 

The  entrance  to  the  harbor  is  excellent,  but  some  bars  exist  between  the  entrance 
and  the  saw-mills,  which  limit  the  draught  of  vessels  used  and  cause  detentions  to 
ones  in  the  tra^e. 
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TT8. 

IMPROVEMENT   OP  THE  SKAGIT,  STEILAQUAMISH,  N00T8ACK,   SNOHO- 
MISH, AND  8N0QUALMIE  RIVERS,  WASHINGTON  TERRITORY. 

The  project  coDsists  in  annnal  snagging  and  moderate  bar  scraping 
by  a  regular  equipped  snagboat  for  light-draught  navigation  on  »u  ag- 
gregate length  of  river  of  about  250  niilea,  at  an  onginally  estimate 
cost  of  $25,000  as  the  first  cost  of  the  boat  and  $10,000  annually  there- 
after for  her  operation.  The  amount  appropriated  on  this  project  is 
$40,000,  and  the  amount  expended  thereon  is  $35,071.41. 

Under  the  appropriation  of  1886,  the  snagboat,  which  had  been  laid 
up  for  nineteen  months  on  account  of  want  of  funds  for  her  operation, 
was,  after  some  limited  repairs  in  September,  put  in  commission  and 
sent  to  the  ^"ootsack  Eiver,  stopping  on  her  way  at  the  lower  Snohomish 
Kiver,  where  she  removed  66  large  snags.  On  the  Nootsack,  the  snag- 
boat  worked  from  the  mouth  to  Lynden,  about  19  miles,  and  the  present 
head  of  navigation.  She  removed  781  snags  and  cut  or  partly  cut  from 
the  bank  97  overhanging  trees.  A  fairly  good  channel  was  made.  No 
work  had  previously  been  done  on  this  part  of  the  river. 
The  boat  was  withdrawn  in  December  on  the  approach  of  a  freeze-up, 
and  laid  up  in  the  Snohomish  Biver. 

It  is  expected  this  summer  and  fall,  as  soon  as  the  summer  high  water 
recedes  sufficiently  for  advantageous  work,  to  send  the  boat  to  the  Sno- 
qualmie  Eiver,  where  no  operations  have  yet  been  conducted. 

Under  the  present  project  partial  work  has  been  done  on  four  of  the 
rivers  covered  by  the.  project.  On  acc()unt  of  this  want  of  comx^lete- 
ness  and  the  accumulation  of  obstructions  during  long  suspensions  of 
work,  next  year's  estimate  for  operating  expenses  is  double  the  annual 
amount  expected  by  the  estimate  at  the  adoption  of  the  project. 

The  estimates  for  this  improvement  are  small,  and  the  benefit  to  be 
obtained  is  large,  proportionately.  In  the  absence  of  railroads,  and  even 
wagon  roads,  the  rivers  are  the  only  routes  of  travel  and  transporta- 
tion. The  steamer  charges  are  high,  and  their  routes  are  limited  on 
account  of  drift  obstructions.  Accumulation  of  such  obstructions  ren- 
ders their  removal  more  expensive. 

It  appears  to  me  that  appropriations  for  snagging  and  similar  river 
work,  necessarily  of  a  temporary  character,  should  be  general,  according 
to  needs,  and  continuous,  as  they  are  for  the  operation  and  i*epair  of 
locks  and  canals,  and  not  be  dependent  upon  the  annual  river  and 
harbor  bill. 

The  aggregate  length  of  these  rivers,  on  which  navigation  can  be 
readily  improved  and  extended,  is  about  250  miles.  The  lower  parts  of 
the  valleys  are  adapted  to  agriculture ;  in  the  upper  portions  are  tracts 
of  fine  timber  and  reported  veins  of  coal  and  iron. 

Present  industries  are  logging  and  farming.  Grain,  vegetables,  hay, 
and  dairy  products  are  exported  by  river  steamers  to  Seattle  and  other 
towns  on  Puget  Sound. 

The  items  of  the  estimate  for  next  year  are : 

Completion  of  snagboat  and  ontfit $5,000 

Cost  of  work  on  five  rivers,  at  $4,000 'ZO.OOO 

Three  years'  reserve  for  fnnd  for  replaceraent  of  plant  at  end  of  ten  years  . .      6, 000 


31,000 


Digitized  by 


Google 


APPENt)lX   TT — ^REPORT  OF  CAPTAIN  l^OWELL.  2491 

APPROPRIATIONS. 

Act  June  14,  1880,  Skagit  River |2,500 

Act  Angnst  2, 1882,  Skagit,  Steilaquamisk,  Noot8ack|  Snohomish,  and  Hno- 

qoalmle  rivers 20,000 

Act  July  5,  1884 10,000 

Act  AugnstS,  lb86 10,000 

Total. 42,500 

The  rivers  are  in  the  collection  district  of  Paget  Soand.  The  nearest  port  of  entry 
is  Port  Townsend,  Wash.  The  nearest  light-hoases  are  on  Paget  Soand.  It  is  not 
practicable  to  obtain  information  about  the  amount  of  revenue  collected. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $10,000.00 

$9,880.61 

July  1,1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1886 5,967.02 

July  1, 1887,  outstanding  liabilities 64.05 

6,051.07 

July  1, 1887, amount  available ^ 1 3,829.54 

r  Amount  (estimated)  required  for  continuing  existing  project 31, 000. 00 

I  Amount  that  can  be  profitably  expended  in liscal  year  ending  June 30, 1889  25, 000. 00 
^1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


TTg. 


GAUGING  WATERS  OP  T^HE  COLUMBIA  RIVER  AND  PRINCIPAL  TRIBU- 
TARIES. 

The  olttject  here  is  to  operate  an  antomatic  gaapre  at  Astoria  and  main- 
tain stafi-ganges  above  for  pilots'  information  and  for  record  of  tides 
and  stages  of  river,  one  service  of  the  Astoria  gauge  being  to  show  the 
condition  of  the  bar  at  the  month  of  the  Colambia  Biver  with  regard 
to  roughness.  It  is  also  iu tended  to  measure  the  tidal  and  river  volumes. 
The  total  amount  expended  since  the  service  was  begun  in  1883  is 
$2,339.30. 

Pilots'  gauges  of  the  Lower  Willamette  and  Columbia  Bivers  were 
generally  replaced  by  new  staffs ;  the  gauge  at  Martin's  Bluff  was  car- 
ried away  and  not  renewed.  Gauges  were  established  at  Callahan's 
Wharf  and  on  the  Lower  Willamette,  and*  at  Henrici's  Landing,  and  on 
the  fish-trap  next  above  Walker's  Island  Bar,  Columbia  Biver,  making 
fourteen  pilots'  gauges  along  the  ship-channel.  The  zeros  of  the  gauges 
were  set  at  the  morning  low  tide  of  October  6, 1886,  the  lowest  water 
during  navigation  recorded;  this  change  required  a  depression  of  the 
old  Columbia  Biver  gauges  of  1.3  feet.  Notices  were  issued  to  masters 
and  pilots  of  the  changes  and  of  the  new  gauges. 

Day-time  highest  and  lowest  staff-gauge  readings  were  observed 
during  the  year  at  North  Portland,  and  for  a  few  months  at  St.  Johns, 
Coon  Island,  and  St.  Helens;  also  daily  readings  at  a  stated  hour  at 
Salem,  on  the  Upper  Willamette  Biver.  Similar  readings  in  connec- 
tion with  the  canal  work  were  taken  at  the  head  and  foot  of  the  Cas- 
cades Canal. 
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A  float-gauge  was  established  at  Portland  and  operated  for  a  few 
months  for  day  and  night  readings,  as  were  also  the  float-gauges  at 
Columbia  City  and  Mount  Coffin.      ^ 

The  Astoria  self- registering  gauge  was  run  from  November  15;  a 
second  gauge  of  the  same  kind  was  there  operated  to  furnish  daily 
sheets  of  a  large  scale,  which  were  posted  for  showing  the  sea-bar  con- 
dition and  height  and  time  of  tides ;  this  service  was  increased  subse- 
quently to  include  a  daily-bulletin  notice  of  the  bar  condition,  in  words, 
as  very  rough,  rough,  moderate,  smooth,  very  smooth. 

The  extreme  low  water  of  last  fall,  lower  than  any  expected,  was 
followed  this  summer  by  a  Columbia  flood  of  unusual  height,  seriously 
interfering  with  business  at  and  below  Portland.  The  river  at  the  head 
of  the  Cascades  Canal  rose  39.3  feet  above  low  water,  or  about  7  feet 
above  mean  flood ;  at  the  foot  of  the  canaU  49.3  feet;  at  Portland,  25.4 
feet;  Columbia  City,  21.7  feet;  and  at  Mount  Cofiin,  16.G  feet.  Under 
a  good  service  of  gauging,  including  the  upper  tributaries  of  the  Co- 
lumbia, the  approach  and  probable  height  of  the  flood  could  have  been 
published  daily  at  Portland,  to  the  great  advantage  of  commerce. 

The  expense  of  the  service  of  gauging  and  water-gauges  is  small.  It 
has  been  curtailed  for  the  want  of  funds,  and  is  likely  to  be  any  year  when 
dependent  upon  the  annual  river  and  harbor  bill.  The  service  should 
be  continuous,  and  to  insure  that,  T  judge,  appropriation  therefor  should 
be  continuous  according  to  the  needs  of  the  servicq,  the  same  as  appro- 
priations are  for  the  repair  and  operation  of  canals  and  locks.  The 
pilots'  gauges  are  readable  from  passing  vessels,  and  are  placed  above 
and  below  the  bars  of  the  ship-channel  and  at  convenient  places;  the 
staffs  need  to  be  renewed  at  least  twice  a  year. 

Pilots  commend  this  inexpensive  service.  The  Astoria  automatic 
gauges  are  considered  important  by  bar  navigators.  I  have  seen  a 
steam-ship  master  decline  to  go  to  sea  on  account  of  the  record  showing 
a  very  rough  bar.  The  other  part  of  the  project  has  less  direct  benettt 
on  commerce  and  navigation,  but  one  of  much  value. 

APPROPRIATIONS. 

Act  Angnst  2,  1882,  gauging  waters  of  tlie  Colambia  River  from  Astoria  to  tho 
bar |.^iOO 

Act  July  5,  1884,  gaugiug  waters  of  tho  Ck>lumbia  Kivcr  and  principal  tributa- 
ries   1,000 

Act  August  5,  188(5,  gauging  the  waters  in  the  Columbia  River 1, 000 

Total 2,  GOO 

Money  statement 

July  1,  1886,  amount  available $4.73 

Amount  appropriated  by  act  approved  August  5,  188C 1 ,  000. 00 

1,004.73 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 18^6 $844.03 

July  1,  1887,  outstanding  liabilities 115.60 

— ^ 959.53 

July  1,  1887,  amount  available 45.20 

f  Amount  (estimated)  required  for  continuing  existing  project *    5, 000. 00 
Amount  that  can  bo  proli  tably  expended  in  fiscal  year  ending  June  30, 1889     . 5, 000. 00 
Submitted  in  compliance  with  niquiroments  of  sections  2  of  river  and 
harbor  acts  of  18(3(5  and  18(57. 
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T  T  lO. 
PRELIMINARY  EXAMINATION  OF  SIU8LAVV  RIVER  AND  BAR,  OREGON. 

United  States  Engineer  Office, 

Portland^  Oregon^  J^ecember  27,  1886. 

Sir?  I  have  the  Jionor  to  transmit  herewith  the  report  of  the  prelimi- 
nary examination  of  the  Siuslaw  River  and  Bar,  Orejjou,  lately  made  by 
Lieut.  Edward  Burr,  Corps  of  Engineers,  and  to  add  some  statements 
in  relation  thereto. 

The  examination  was  required  by  Department  notice  to  me  of  last 
October  28,  for  compliance  with  the  river  and  harbor  act  of  August  5, 
1886. 

The  Siuslaw  empties  into  the  sea  44  miles  nortb  of  the  Coos  Bay  en- 
trance, and  nearly  the  same  distance  south  of  Yaquina  Bay,  the  nearest 
places  to  the  mouth  of  the  Siushiw  where  works  for  improving  eny*ances 
have  been  undertaken. 

The  Umpqua  River,  which  admits  coasters,  and  where  an  examina- 
tion is  also  ordered,  lies  about  midway  from  Coos  Bay  to  the  Siuslaw. 

The  Siuslaw  region  is  ettectually  inclosed  by  the  coast  mouutiiins  on 
the  east,  and  by  their  spurs  on  the  north  and  south.  The  bar  at  the 
mouth  of  the  river  shuts  out  all  but  small  vessels. 

An  insecure  wagon  road  leads  over  the  mountains  from  Eugene  City, 
at  the  head  of  the  Willamette  Valley.  A  weekly  mail  goes  this  way. 
Most  of  the  communication  and  a  tri- weekly  mail  are  by  wagon  on  the 
beach  from  the  mouth  of  the  Umpqua. 

The  present  industry  is  salmon  fishing  and  packing.  The  value  of 
last  season's  pack  is  about  $15,000.  Good  timber  and  some  grazing  and 
agricultural  land  are  reported. 

It  is  claimed  if  the  entrance  were  deepened  that  a  railroad  would  be 
built  from  Eugene  City,  on  the  Oregon  and  California  Railroad,  and  to  ' 
a  connection  with  the  east  side  part  of  the  Willamette  Valley  narrow- 
gauge  system. 

The  population  of  the  Siuslaw  region  is  estimated  by  Lieutenant  Burr 
at  250.  Other  representation  places  it  from  750  to  1,000.  There  are 
three  settlements  on  the  river;  the  main  one,  Florence,  4  miles  from  the 
mouth,  has  ten  houses  and  about  twenty-five  residents. 

An  engineer  examination  was  made  of  the  Siuslaw  in  October,  1880, 
for  compliance  with  the  act  of  June  14, 1880.  It  was  then  represented 
by  the  residents  on  the  Siuslaw  that  no  improvement  was  required,  but 
that  buoyage  of  the  entrance,  its  actual  survey,  and  an  official  declara- 
tion of  the  depth  were  desired.  The  engineer  in  charge  recommended 
a  thorough  survey  of  the  harbor  and  bar  for  information  of  the  shipping 
public,  at  a  cost  of  $1,500,  and  stated  that  he  did  not  think  proper  to 
recommend  any  appropriation  for  the  commencement  6f  an  improve- 
ment at  the  entrance. 

A  survey  from  the  entrance  to  Florence  was  made  in  1883  by  the 
Coast  Survey.  The  preliminary  sheet,  scale  y^i^o  jj  shows  that  the  con- 
trolling depth  of  this  part  is  10  to  12  feet,  and  that  the  channel  depths 
are  generally  from  12  to  15  feet,  low  water.  Nearer  the  entrance  the 
channel  depths  are  from  3  to  5  fathoms.  The  distance  between  the 
12-foot  curves  will  average  about  700  feet,  and  between  the  low-water 
banks,  900  feet.  The  sheet  shows  some  soundings  on  the  bar,  but 
not  enough  to  develop  it,  but  still  enough  to  show  a  very  shoal  bar. 
The  controlling  channel  depth  is  given  as  5  feet  at  low  water,  or  11  to 
12  feet  at  mean  high  water,    The  accuracy  of  the^e  results  is  disputed. 
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No  other  survey  whatever  has  been  made  of  any  part  of  the  Siaslaw 
Biver.  The  Siuslaw  people  now  much  desire  a  new  and  more  complete 
survey^  buoyage  of  the  channel,  and  works  to  hold  it  in  one  place. 

The  channel  readily  shifts,  but  generally  works  north  for  a  few  years 
by  the  growth  of  a  south  spit,  and  then  suddenly  breaks  through  the 
spit.  In  1883  it  was  to  the  north.  It  is  now,  and  has  been  for^a  year, 
to  the  south,  and  about  a  mile  distant  from  the  former  position." 

A  few  years  ago  the  Coos  Bay  steamships  used  to  make  occasional 
trips  to  the  Siuslaw  during  favorable  weather  and  when  loaded  lightly. 
Vessel  records  kept  .for  this  office  show  that  the  steamers  on  such  trips 
drew  10  feet.  This  indicates  a  low-water  channel  depth  of  about  8  feet 
at  least.  During  the  last  year  the  small  coasters,  Kci^te  and  Ann  and 
Mischiefs  drawing  from  7  to  9  feet  loaded,  have  been  to  the  Siuslaw. 

I  understand,  from  a  limited  study  of  the  entrance,  that  the  channel 
may  not  only  shift,  but  that  the  depths  may  vary  considerably  at  dif- 
ferent times.  That  is  characteristic  of  the  small  entrances  on  the  Ore* 
gon  coast.  At  the  SiusUw  the  range  of  channel  depths,  at  different 
time£i,  may  be  as  much  as  from  5  to  0  feet  I  judge  that  annual  surveys, 
until  works  for  permanency  of  channel  are  built,  would  be  needed  for 
the  use  of  masters  and  vessel  insurers  about  as  much  as  a  single  survey 
is  needed  now  for  that  purpose. 

The  matter  of  buoyage  belongs  in  another  department. 

Concerning  an  improvement,  I  report  that  the  Siuslaw  is  not  now 
worthy  of  improvement.  Inside  of  the  entrance  no  improvement  is 
needed  for  present  nor  prospective  demands  of  commerce.  The  river 
is  good  enough.  A  permanent  deepening  of  the  bar  channel  is  desira- 
ble. It  would  be  costly,  and  I  am  not  assured  that  it  is  now  necessary, 
neither  that  it  certainly  will  be  necessary  for  several  years.  The  limit 
of  improvement  in  depth  is  something  like  10  feet  at  low  water,  or  16  to 
17  feet  at  mean  high  water.  I  do  not  believe  this  would  warrant  the 
construction  of  a  railroad  from  the  interior  for  a  shipping  point.  Small 
coasters  from  the  Columbia  Biver,  Yaquina  Bay,  or  Coos  Bay,  will  take 
care  of  the  present  Siuslaw  trade.  Lumbering  on  the  Siuslaw  may,  in 
the  future,  be  a  reason  for  improving  the  entrance.  This  industry,  at 
places  more  favored  than  the  Siuslaw  with  an  improved  enti^ance,  has 
been  depressed  for  several  years,  and  is  still  so. 

The  cost  of  a  detailed  survey  of  the  entrance  and  a  prompt  issue  of 
charts  for  use  in  the  coasting  trade  would  be  $2,000,  and  if  the  survey 
were  extended  from  Florence  to  the  head  of  tide,  as  desirable,  $1,000 
additional.  Each  survey  of  the  entrance,  and  one  of  the  river  inside, 
would  be  useful  when  the  time  comes  to  project  a  plan  of  improvement 
of  the  mouth. 

Very  respectfully,  your  obedient  servant, 

CfiAS.  F.  Powell, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  likutenant  edward  burr,  corps  of  engineers. 

United  States  Engineer  Office, 
Portland,  Oreg&n,  December  10,  1886. 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the 
Siuslafv  Biver  and  Bar,  made  in  accordance  with  yonr  instr actions : 

The  Siuslaw  River  rises  east  of  the  Coast  Range  of  mountains,  about  60  miles,  in 
a  straight  line,  from  the  coast,  and  Uowiug,  in  a  general  direction,  a  little  north  o# 
west,  it  enters  tho  ocean  about  2i2  miles  north  of  the  Umpqua  River,  draining  a  terri- 
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tory  of  aboat  450  square  miles.  My  personal  oxamination  extended  from  tbe  bar 
aboat  24  miles  up-stream  to  a  point  half  a  mile  above  the  head  of  tide. 

At  the  foot  of  the  rapids  the  river  Is  about  150  feet  wide  and  has  the  usual  charac- 
teristics of  mountain  streams,  being  rapid,  full  of  rooks  and  bowlders,  and  with  a 
small  depth  of  water  at  the  usual  stages.  Its  freshets  occur  during  the  rainy,  winter 
season,  and  are  of  magnitude  enough  for  the  driving  of  logs,  the  only  possible  use  to 
which  the  river  could  be  put.  Ihe  only  tribntary  of  any  importance  seems  to  be 
Lake  Creek,  which  enters  the  river  some-d  miles  above  the  head  of  tide. 

From  the  head  of  tide  to  the  bar  the  river  is  similar  to  other  tidal  streams.  The 
tide  at  the  bar  has  a  mean  rise  of  about  6^  feet,  and  at  the  foot  of  the  rapids  a  rise 
of  nearly  3  feet.  To  within  a  mile  of  the  rapids  the  river  has  a  depth  ample  for  all 
purposes  for  which  it  would  be  used,  having,  as  I  was  told,  a  depth  of  nowhere  lees 
than  16  feet.  From  this  point  to  the  head  of  tide  a  small  steamboat  wonld  probably 
have  little  difficulty  in  navigating.  At  the  head  of  the  tide  the  river  has  a  widtii  of 
about  1250  feet  and  this  width  gradually  increases  to  the  North  Fork,  where  it  becomes 
about  half  a  mile.  From  there  it  decreases  again,  being  about  1,000  feet  wide  at 
Florence  and  at  the  entrance. 

At  the  head  of  tide  the  hills  rise  abruptly  from  the  banks  of  the  river  to  a  lieight 
of  600  or  700  feet,  but  eradually  become  lower  as  they  approach  the  coast,  until  they 
shade  into  the  sand-hills.  The  val  ley  between  these  hills  has  a  vanable  width,  being 
sometimes  half  to  three-quarters  of  a  mile  wide,  and  is  composed  of  bottom  and  tide 
lands  already  nearly  all  taken  up  by  settlers. 

The  entrance  from  the  sea  is  between  sand-hills  of  small  elevation  and  without 
prominent  landmarks,  the  nearest  prominent  point  being  Cape  Perpetua,  7  miles  to 
north. 

The  channel  on  the  bar  lies  nearly^  due  east  and  west,  pointing  towards  a  ridge  of 
low  sand-hills,  but  immediately  turns  abruptly  to  the  south.  This  fact,  and  the  ab- 
sence of  landmarks,  makes  it  very  difficult  for  navigators  to  make  out  the  entrance 
from  at  sea. 

The  bar  is  of  the  sand  foundation  usual  on  this  coast  and  is  without  rocks.  Both 
headlands  are  of  sand,  the  north  head  bei^g  the  more  prominent.  The  river  bluff  on 
the  south  side  comes  down  to  opposite  Florence,  about  4  miles  from  the  entrance,  and 
is  continued  from  there  to  the  south  head  by  a  range  of  bare  sand-hills  from  50  to  100 
feet  high,  and  composed  of  shifting  sand.  The  south  head,  however,  is  low,  and  is 
said  not  to  have  changed  its  position  or  shape,  so  far  as  known.  9 

The  river  bluffs  on  the  north  side  terminate  at  th^  North  Fork,  about  6  miles  from 
the  entrance.  The  remainder  of  the  north  bank  is  composed  of  sand-hills  covered 
with  a  growth  of  brush  and  scrub  timber  and  with  an  underlying  stratum  of  what  is 
locally  called  * '  cement."  This  cement  is  composed  of  sand  and  shells,  slightly  cemented 
together,  soft  enough  when  in  position  to  be  cut  by  a  spade,  but  more  stable  than  the 
saud  in  Its  resistance  to  the  tide  currents,  giving  a  bluff  bank  with  deep  water  close 
in.  It  lies  at  about  the  level  of  high  water,  and  containing  stumps  of  trees  in  their 
original  i>ositions,  is  probably  the  soil  of  what  were  tide  lands  before  the  sand  accumu- 
lated upon  It.  Due  to  this  cement,  the  north  bank  is  much  more  stable  than  south 
bank. 

The  channel  on  the  bar  is  a  very  variable  one  both  as  to  depth  and  as  to  position. 
It  has  its  greatest  depth  in  the  summer  and  least  in  the  winter,  when  the  south- 
west storms  bank  up  the  sand  at  its  outer  entrance  where  it  points  toward  the  south- 
west. I  was  told  of  depths  varying  from  9  to  16  feet  at  low  water,  and  the  actual 
depth  is  probably  10  or  12  feet.  The  Coast  Survey  examination  made  in  1883  shows 
a  depth  at  mean  low  water  of  but  5  feet,  but  the  correctness  of  this  is  disputed.  Ves- 
sels drawing  12  feet  have  passed  in  and  out  over  the  bar. 

The  channel  varies  its  position  between  the  heads  on  the  north  and  the  south  of 
the  entrance.  At  the  time  of  the  Coast  Survey  examination  in  1883— the  last,  and 
probably  the  only  survey  made  of  the  entrance— it  was  well  to  the  northward  with  a 
long  spit  extending  north  from  the  south  head.  During  the  winter  of  1885-^86  the 
channel  broke  out  across  the  spit,  forming,  for  a  time,  two  channels ;  but  during  the 
summer  of  1886  the  north  channel  closed  completely,  and  at  present  the  sand-spit, 
bare  at  high  water  and  covered  with  drift,  is  connected  at  low  water  with  the  north 
head. 

The  channel,  so  I  was  told,  goes  through  its  cycle  of  changes  in  seven  or  eight  years. 
Breaking  through  the  south  spit  close  to  the  south  head,  it  slowly  works  its  way  to 
the  north  until  the  route  for  the  escape  of  the  tidal  flow  becomes  so  long  that  the 
pressure  on  the  spit,  caused  by  the  banking  up  behind  of  the  water  in  this  long  chan- 
nel, due  to  the  f notion  uf  the  current,  becomes  so  great  as  to  break  through  the  spit 
and  form  a  second,  shorter,  narrower,  but  deeper,  channel.  The  old  channel  then 
closes,  the  new  one  gradually  lengthens  and  widens  and  goes  through  the  same  cycle 
again. 

I  transmit  herewith  a  copy  of  the  chart  of  the  Coast  Survey  examination  of  1883, 
and  a  sketch  showing  approximately  the  couditiou  of  the  entrance  at  the  time  of  my 
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exnmiuation.  The  bar  was  too  rough  to  permit  of  fi^oing  over  it  in  the  only  boat  at 
liaiid  (a  row-boat),  but  by  landing  at  low  tide  on  the  sand-spit  and  walking  to  the 
outer  end  of  it,  a  fair  idea  of  the  entrance  was  obtained. 

The  country  tributary  to  the  Siuslaw  River  was  an  Indian  reservation  until  1876, 
when  it  was  opened  up  to  settlement,  bat  settlers  have  since  been  only  slowly  coming 
iu,  and  the  country  is  still  undeveloped.  The  population  is  estimated  at  about  250. 
Tlicre  is  but  one  settlement  on  the  river — Florence — with  about  10  houses  and  a  popn- 
In^iou  of  about  25.  There  are  two  other  post-offices  on  the  river,  one  at  Acme,  at  the 
mouth  of  the  North  Fork,  and  the  other  at  Neeley's,  the  head  of  tide.  There  is  talk 
of  building  a  railroad  from  Eugene  City,  but  conditional  to  the  improvement  of  the 
entrance.  ' 

Mails  are  brought  tri-weekly  from  Gardiner,  on  the  IJmpqua,  by  beach-wagon,  and 
once  a  week  by  carrier  overland  from  Eugene  City. 

The  only  meaus  of  transportation  in  and  out  of  the  country  is  by  these  two  routes 
and  by  means  of  an  occasional  visit  from  one  of  the  small  coasting  vessels.  The  Coob 
Bay  steamers  Areata  and  Coos  Bay  have  been  in  the  river,  and  the  steam-schooners 
Kate  and  Anna  and  J/t«cAt</' make  irregular  visits.  Other  coasters  come  in  occasion- 
ally. Vessels  will  not  visit  the  river  unless  guaranteed  a  cargo  both  in  and  out,  and 
insurance  and  charters  are  very  high  on  account  of  the  lack  of  information  with  r^ard 
to  the  entrance,  and  on  account  of  the  channel  not  being  buoyed.  The  people  claim 
that  if  the  entrance  were  surveyed,  buoyed,  and  improved,  so  as  to  furnish  an  outlet 
for  the  products  of  the  country,  that  capital  would  come  in  to  develop  it,  and  reason- 
able rates  of  insurance  could  bo  had  on  cargoes.  They  would  expect  only  the  class  of 
vessels  that  visit  other  coast  harbors,  with  a  draught  of  about  12  feet,  and  think  that 
these  vessels  could  be  induced  to  visit  the  river  if  the  entrance  were  surveyed  and 
buoyed,  and  if  a  jetty  were  built  to  hold  the  channel  in  one  position. 

The  salmon  fishery  is  the  principal  industry  of  the  country.  The  J  uue  run  of  salmon 
is  small,  but  the  fall  run  is  very  large.  There  are  at  present  two  small  salteries 
and  one  small' cannery  on  the  river.  The  pack  this  season  was  about  1,500  cases  and 
2,200  barrels.  It  is  expected  that  next  year  the  cannery  will  be  enlarged  and  one  of 
the  salteries  changed  to  a  cannery.  ^ 

There  is  not  much  timber  in  sight  from  the  river,  the  country  having  been  partially 
bnmt\>ver  by  the  great  fire  of  m46.  I  was  told,  however,  of  large  quantities  of  fir 
aud  cedar  timber  on  the  headwaters  and  in  the  gulches  back  from  the  river.  There 
is  a  small  saw-mill  at  Acme,  which  supplies  the  local  trade,  and  there  is  no  outlet  for 
any  other. 

The  bottom  and  tide  lands  in  the  valley  arc  capable  of  producing  agricultural  and 
dairy  products. 

No  survey  has  been  made  of  the  river  excepting  the  Coast  Survey  examination  of 
1883,  and  the  entrance  has  since  changed  to  such  an  extent  as  to  reqnire  a  new  sur- 
vey. I  think  the  entrance  worthy  of  a  survey,  and  suggest  that  it  bo  so  recommended. 
This  survey  slight  include  the  river  as  far  as  the  North  Fork.  The  time  in  the  latter 
part  of.  May  and  early  part  of  June  is  said  to  be  the  best  time  for  such  work,  as  that 
IB  about  an  interval  between  the  cessation  of  the  winter  southwest  winds  and  the 
beginning  of  the  summer  northwest  winds,  and  the  bar  is  then  the  smoothest.  Such 
a  snrvoy  could  be  made  either  from  a  steam-tug  or  a  whale-boat,  but  either  one  would 
have  to  be  taken  there,  as  none  are  in  the  river.  The  cost  of  this  survey  is  estimated 
at  11,500. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
FivBt  Lieutenant  of  Engineree, 

Capt.  C.  *".  Powell, 

Corps  of  Engineers, 


TT  II. 

preliminary  examination  of  nehalem  bay  and  bar,  oregon. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  29, 1886. 
Sir:  1  have  the  honor  to  transmit  herewith  the  report  of  a  prelimi- 
nary examination  of  the  Nehalem  Eiver  and  Bar,  Oregon,  lately  made 
by  Lieut.  Edward  Burr,  Corps  of  Engineers. 

The  examination  was  required  by  Department  notice  to  me  of  October 
28  last,  for  compliance  with  the  river  and  harbor  act  of  Aagnst  5^  188& 
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This  is  the  fourth  engineer  report  of  an  examination  of  the  I^ehalem. 
Neither  of  the  former  reports  recommended  an  improvement.  They  are 
given  on  pages  639  and  2,409  respectively,  of  the  Beport  of  the  Chief  of 
Engineers  for  1876  and  1885,  or  in  Senate  Ex.  Doc.  No.  42,  Forty-fourth 
Congress,  first  session. 

Surveys  of  the  lower  portion  of  the  river  were  made  by  the  Coast 
Survey  in  1868  and  1875,  which  did  not  include,  however,  soundings 
upon  the  bar,  because,  I  judge,  of  its  shoalness ;  breakers  are  shown 
ou  the  maps  at  the  sea-bar  from  shore  to  shore,  and  depths  there  are 
indicated  to  be  something  less  than  6  feet  at  low  water ;  no  measure  is 
given  of  how  much  less.  Descriptions  of  the  river  and  its  bar  and 
statements  of  the  traffic  of  its  region  are  given  in  the  first  and  third 
reports  named  above  and  in  Lieutenant  Burros  report. 

In  my  opinion  the  Nehalem  Biver  and  Bar  are  not  now  worthy  of  im- 
provement. 

No  improvement  giving  easy  access  to  the  river  for  the  medium-sized 
coasters  is  practicable  at  moderate' cost  of  coast  works.  The  present 
traffic  does  not  warrant  even  this  moderate  cost.  Tillamook  Bay,  hav- 
ing a  good  harbor  and  entrance  for  coasters  and  a  wagon-road  from  the 
interior,  is  8  miles  from  the  Nehalem,  and  connected  by  a  low-tide 
beach  wagon-road;  there  are  also  two  traveled  trails  north  to  the  Co- 
lumbia Biver.  When  traffic  warrants  the  investment,  wagon-roads  and 
then  a  raihroad  will  probably  be  built  from  the  Columbia  Biver  to  the 
Nehalem  country. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  ofEngineerB. 

The  Chief  op  ENaiNEEBS,  U".  S.  A. 


report  of  lieutenant  edward  burr,  corps  of  bnoinkebs. 

Untfed  States  Engineer  Office, 
Portland,  Oregon,  December  27, 188G. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the  Ne- 
halem Bay  and  Bar,  made  in  accordance  with  yoar  instmctionB : 

This  entrance  has  already  been  the  subject  of  two  reports :  one  made  February  28, 
1876,  by  MiM.  John  M.  Wilson,  Corps  of  £ngineezB»  and  contained  in  Ex.  Doc.  No.  42, 
Forty-fourth  Congress,  first  session ;  the  other  made  October  22, 1884,  by  yourself, 
and  contained  in  Ex.  Doc.  No.  71.  Forty-eighth  Congress,  second  session.  Keference 
is  made  to  the  latter  for  a  description  of  the  river  and  its  entrance,  to  which  little 
can  be  added. 

At  the  time  of  my  visit  to  the  Nehalem  it  was  not  possible  to  get  out  upon  the  bar, 
as  the  sea  was  breakinfi^  entirely  across  the  entrance,  and  there  was,  besides,  nothiug 
but  a  row-boat  available. 

I  am  under  the  impression  that  there  is  a  very  small  depth  of  water  on  the  Nehalem 
Bar.  No  white  man  nas  ever  sounded  across  the  bar  so  far  as  I  could  learn.  An  Indian 
is  said  to  have  done  so  and  reported  8  feet  at  low  water.  But  parties  interested  in 
small  staam-coasters,  having  examined  the  entrance  with  the  idea  of  entering  there, 
declined  to  do  so.  Tet  an  employ^  of  one  of  these  coasters  informs  me  that  his  vessel 
enters  Nestucca  Bay,  where  the  depth  on  the  bar  is  about  3  feet  at  low  water.  Again , 
on  one  day  that  I  was  at  the  Nehalem  Bar  the  sea  wa6  comparatively  smooth,  and 
with  but  a  small  surf  on  the  beach.  Yet  across  the  Nehalem  entrance,  at  low  water,  . 
the  sea  broke  almost  as  heavily  as  on  the  beach. 

The  river  flows  southward  parallel  to  the  beach  for  some  2  miles  and  is  separated 
from  it  by  a  narrow  sand-spit.  The  entrance  seems  to  be  working  still  farther  to  the 
soath,  cutting  away  the  river  bank.  The  channel  on  the  bar  is  almost  a  continua- 
tion of  the  river  channel  above  it,  and  appears  to  extend  through  the  breakers  at  a 
very  acute  angle  to  their  general  line. 
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The  entrance  might  be  improved  by  a  jetty  built  somewhere  above  it,  but  there  is 
nothing  on  the  river  or  bay  that  will  warrant  any  present  expenditure  for  surveys  or 
improvement. 

There  are  but  few  settlers  on  the  Nehalem.  Plenty  of  timber,  and  some  coal, 
similar  to  Coos  Bav  coal,  are  reported.  Some  salmdn'  fishine  was  done  on  the  river 
during  1886,  and  the  fish  were  carried  to  Tillamook  Bay,  0  miles  south,  by  wagon, 
for  packing. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
Flr$t  Zieutenant  of  Engineers, 
Capt.  C.  F.  PowKLL, 

CorpB  of  Engineert, 


TT  12. 


preliminary  examination  of  coquille  river,  between  coquillb 
city  and  myrtle  point,  oregon. 

United  States  Engineer  Office. 

PortUmd^  Oregon^  January  29, 1887. 

Sir:  I  have  the  honor  to  offer  the  following  report  of  a  preliminary 
examination  of  the  Goqaille  Biver  from  Goquille  Oity  to  Myrtle  Point, 
Oregoo,  as  reqoired  by  Department  orders  for  oomplianoe  with  the 
river  and  harbor  act  of  August  5, 1886. 

The  Coqaille  Biver  is  formed  by  the  union  of  the  North,  Middle,  and 
South  Forks,  which  rise  in  the  Coast  Klinge,  and  after  very  circuitous 
routes  towards  the  sea,  and  after  receiving  numerous  branches,  unite 
about  40  miles  from  the  mouth  of  the  river.  Myrtle  Point,  the  present 
head  of  navigation,  and  near  the  junction  of  the  forks  and  Catching 
Creek,  is  a  small  thriving  center  of  an  agricultural  region,  and  is  the 
distributing  and  receiving  point  for  the  settlements,  farms,  and  ranges 
which  extend  along  the  fertile  valleys  to  the  foot-hills. 

Twelve  miles  down-stream  is  Coquille  City,  the  principal  place  on  the 
river,  and  the  head  of  coasting  navigation. 

The  mouth  of  the  river  is  on  the  southern  Oregon  coast,  between 
Coos  Bay  and  Port  Orford.  A  Government  improvement  is  in  progress 
at  the  mouth,  which  already  affords  a  fairly  good  channel  for  the  small 
lumber  vessels  which  ply  between  the  lower  river  and  San  Francisco. 

1^0  appropriation  has  been  applied  to  the  river  above  the  mouth. 
The  act  of  August  2, 1882,  permitted  $2,000  of  the  appropriation  to  be 
used,  in  the  discretion  of  the  Secretary  of  War,  for  removing  snags 
from  the  upper  river,  but  it  was  then  considered  judicious  to  apply  the 
whole  amount  on  the  work  already  commenced. 

The  industries  of  the  lower  river  are  lumbering,  fishing,  and  vessel- 
building,  farm  products  for  which  are  mostly  drawn,  from  the  region 
above  Coquille  City.  Wool,  butter,  skins,  hams,  potatoes,  eggs,  and 
barks  are  also  shipped  from  this  region  on  the  lumber  vessels. 

There  are  some  drift  and  rock  obstructions  between  Coquille  City 
and  the  mouth.  A  river  improvement  ought  to  include  this  reach  as 
well  as  the  one  above. 

Two  light-draught  steamers  ply  between  Coquille  City  and  Myrtle 
Point;  one  makes'  a  daily  trip,  and  the  other  runs  tri- weekly.  The 
steamers  experience  difficulty  at  the  low  stage  of  summer  and  early  fall. 
on  account  of  snags  and  sunken  drift  and  shoaling  caused  by  the  latter ; 
at  times  the  steamers  end  their  route  a  mile  below  Myrtle  Point*  For- 
merly the  river  was  good,  and  I  am  told  that  steamera  have  ascended 
to  the  head  of  tide  above  Myrtle  Point,  and  that  a  coaster  has  loaded 
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at  Norway,  between  Coqaille  City  and  Myrtle  Point.  The  decay  of  the 
channel  retsults  largelj  from  logging  and  land-clearing;  it  is  partly  un- 
avoidable, and  the  more  those  industries  are  continued  the  more  need 
there  is  for  navigation. 

I  have  to  report  that  the  Coquille  River,  from  Goquille  City  to  Myrtle- 
Pointy  is  worthy  of  improvement  to  the  extent  of  snagging- work^  and 
that  for  this  work  a  survey  is  not  necessary  for  preparing  plans  and 
estimates.  From  frequent  travels  on  the  Goquille  River  in  connection 
with  improving  the  mouth,  and  from  late  information,  I  am  informed 
as  to  the  condition  of  the  river  and  the  availability  of  means  for  work 
thereon.  I  estimate  that  (5,000,  for  a  season's  snagging- work  between 
Coquille  City  and  Myrtle  Point  and  $500  for  annual  maintenance 
thereafter,  will  be  required. 

Very  respectfully,  your  obedient  servant, 

Chas.  P.  Powell, 


The  Chief  of  Engineers,  XJ.  S.  A. 


Captain  of  Engineers. 


T  T  13. 

preliminary  examination  of  UMPQUA  river,  OREGON. 

United  States  Engineer  Office, 

Portland^  Oreffon^  January  31, 1887. 

Sib  :  I  have  the  honor  to  submit  the  following  report  of  a  preUminary 
examination  of  the  Umpqua  River^  Oregon,  as  required  by  Depart- 
ment's orders  for  compliance  with  the  river  and  harbor  act  of  August 
5,  1886: 

The  Umpqua  Biver  is  in  southwestern  Oregon.  The  south  and  north 
forks  rise  in  the  Cascades  Mountains,  flow  westerly,  and  after  uniting, 
northward  in  a  circuitous  course  to  Eikton,  where  Elk  Creek  is  received, 
and  thence  westerly  to  the  sea.  Its  month  is  22  miles  north  of  the  Coos 
Bay  entrance,  where  an  improvement  is  in  progress,  and  nearly  the 
same  distance  south  of  the  Siuslaw  Biver,  where  an  examination  has 
lately  been  made. 

Koseburgh,  a  principal  station  of  the  Oregon  and  California  Bail- 
road,  is  on  the  south  fork  some  85  miles  above  Elkton.  Scottsburgh,  20 
miles  below  Eikton,  is  the  head  of  navigation.  Gardiner  is  a  mill 
town  near  the  mouth.  Smith's  Biver,  on  which  good  timber  abounds, 
empties  into  the  Umpqua  above  Ghirdiner. 

Above  Eikton  the  river  is  a  little  better  than  a  mountain  stream ; 
there  are  a  few  good  stretches  of  water  near  Boseburgh.  From  Eikton 
to  Scottsburgh  the  river  is  a  succession  of  pools  and  shallow  rock  rapids. 
Below  Scottsburgh  the  Umpqua  is  a  tidal  water,  obstructed  by  some 
bad  reefs  near  Scottsburgh  and  two  gravel  bars  below.  The  channel  at 
the  mouth  of  the  river  is  regarded  as  a  good  entrance  for  coasters;  lum- 
ber vessels,  drawing  12  and  14  feet,  ply  between  Gardiner  and  San 
Francisco. 

It  is  not  understooil  than  any  improvement  of  the  mouth  of  the  river 
is  desired,  but  that  an  improvement  from  Gardiner  to  Eikton,  and  espe- 
cially to  Scottsburgh,  is  wanted.  A  survey  or  examination  of  the  Ump- 
qua Biver  was  required  by  the  act  of  July  11,  1870.  An  examination 
was  made  that  year  from  Boseburgh  to  Scottsburgh,  which  latter  place 
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"Was  then,  as  now,  the  head  of  navigation.  It  was  desired  to  have  the 
tiver  made  an  outlet  for  the  agricultural  and  grazing  region  lying  be- 
tween the  Coast  and  Cascade  ranges,  and  of  whichBoseburghis  the  cen- 
ter, and  also  for  the  Upper  Rogue  River  Valley  lying  south  of  the  Upper 
Umpqua.  These  regions  were  then  only  accessible  by  difficult  wagou 
roads.  Informatiod  was  given  that  no  obstructions  existed  below 
Scottsburgh. 

From  this  examination,  and  from  statements  given  by  the  pilot  of  a 
steamboat  which  had  lately  made  an  experimental  trip  to  Roseburgh, 
an  estimate  of  cost  wassubmittedforpracticable  navigation  to  Roseburgh. 
The  act  of  March  3, 1871,  appropriated  $22,500  for  *'the  improvement 
of  the  Umpqua  River,  Oregon." 

The  work  was  commenced ;  all  rocks  reported  troublesome  were  re- 
moved. The  engineer  in  charge  reported  April,  1872,  that  the  current 
was  the  only  hindrance  to  navigation,  and  that  a  favorable  season  had 
passed  without  any  serious  attempt  to  navigate  this  part  of  the  river. 
A  recommendation  was  added  that  no  further  work  be  done.  The  un- 
expended balance,  $4,686.89,  was  repaid  into  the  Treasury.  Xo  further 
appropriation  has  been  made. 

The  act  of  March  3, 1879,  provided  for  a  survey  of  the  Umpqua  Eiver 
between  Scottsburgh  and  its  mouth. 

The  estimate  of  cost  of  improvement,  recommended  from  this  survey, 
is  about  $12,000^  and  was  for  affording  a  channel  from  Gardiner  to 
Scottsburgh,  desired  for  the  3foot  draught  steamers  then  in  use. 

In  June,  1885, 1  submitted  a  report  on  the  proposed  application  of  the 
unexpended  balance  upon  the  river  below  Scottsburgh.  The  examina- 
tion and  work  on  the  upper  part  and  survey  of  the  lower  river  were 
explained  in  this  report,  and  I  added  from  information  derived  and  my 
observation  during  several  trips  on  the  Lower  Umpqua  the  following: 

The  river  below  Scottsbnrgb  is  a  part  of  the  tri- weekly  mail  roate  from  Drain,  on 
the  Oregon  and  California  road,  to  the  lower  river  distriot,  and  by  the  coast  north  to 
the  lower  Sioslaw  coantry  and  soath  to  the  Coos  Bay  region. 

The  wagon  road  from  Drain  to  Soottsbargh  is  35  milos,  while  the  distance  to  navi- 
gable waters  on  the  mail  roatee  firom  the  interior  towards  the  coast,  next  north  and 
south  of  the  Umpqua  route,  is  about  60  miles. 

For  four  years  at  least  the  mail-boat  on  the  Umpqua  has  been  a  small  tuf,  neces- 
sarily drawing  more  than  a  stem- wheel  steamboat,  with  which  it  was  formerly 
.expected  to  navigate  the  upper  river. 

The  mail-tug  draws  4  feet,  carries  passengers  and  express,  and  tows  a  scow  for  carry- 
ing freight.  The  tug  is  more  economical  than  a  stem- wheel  boat,  and  adapted,  which 
the  latter  would  not  be,  for  service  near  the  mouth  of  the  river  where  there  are  two 
mat  1  landings.  There  is  another  steam-craft  working  on  the  lower  river  and  generally 
used  for  towing  lo^s.  A  bar-tug  is  stationed  at  Gardiner,  which  has,  however,  no 
special  cause  for  going  above. 

The  principal  object  for  improving  the  river  below  Scottsburgh  is  to  obviate  delays 
to  the  mail-boat.  The  boat  is  now  obliged  to  wait  for  the  tide  for  crossing  a  few  shoal 
places.  • 

In  my  judgment  the  river  below  Scottsbargh  is  worthy  of  improvement. 

In  further  compliance  of  orders,  a  project  was  submitted  for  applying 
the  balance  of  funds.  This  project  was  for  making  a  channel  3  feet  deep 
by  50  feet  wide  at  ordinary  lo  west  water  by  rock  removal  at  five  reeffe  next 
below  Scottsburgh.  The  work  was  subsequently  undertaken  and  carried 
as  far  as  the  funds  permitted;  $1,000  are  required  to  complete  this  project. 
I  have  to  report  that  the  river  is  worthy  of  such  improvement,  and  that 
no  survey  is  needed. 

During  the  progress  of  the  work  the  obstructive  places  in  the  channel 
below  were  examined.  From  these  examinations  and  from  the  survey 
of  1879  I  have  estimated  that  $30,000  are  required  for  contraction  work 
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at  the  two  bars,  removal  of  some  bowlders  and  work  additioual  to  that 
of  the  present  project  on  the  Bcottsburgh  Beets,  in  order  to  afford  a 
needed  4-foot  channel  from  Gardiner  to  Scottsburgh.  Another  survey 
is  not  required. 

A  coast  and  geodetic  survey  party  has  been  at  work  on  the  XTmpqua 
for  the  past  few  seasons.  The  topography  has  been  executed  from  the 
mouth  to  3  miles  above  Gardiner,  including  about  1  mile  on  Smith  Biver, 
and  the  hydrography  from  and  including  the  bar  and  approaches  for  the 
same  distance  up  the  river. 

Very  respectfully,  your  obedient  servant, 

Ghas.  F.  Powell, 
Captain  of  Engineers, 
The  Chief  op  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  COLUMBIA  AND  WILLAMETTE  RIVERS  BELOW  PORT- 
LAND, OREGON,  OF  UPPER  WILLAMETTE,  UPPER  COLUMBU  AND 
SNAKE  AND  COWLITZ  RIVERS,  OREGON  AND  WASHINGTON  TERRITORY, 
AND  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 


REPORT  OF  MAJOR  WILLIAM  A,  JONES,  CORPS  OF  ENQINEBR8,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAH  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Columbia  and  Lower  Willamette  Rivers, 

below  Portland,  Oregon. 
12.  Upper  Willamette  River;  Oregon. 
3.  Upper  Colombia  and  Snake  Rivers, 

Oregon  and  Washington  Territory. 


4.  Lower  Clearwater  River,  Idafao. 

5.  Cowlitz  River,  Washington  Territory. 


United  States  Engineer  Office, 

Portland,  Oregon^  August  6, 1887. 

Sir  :  I  have  the  honor  to  submit  herewith  annaal  reports  for  the  works 
of  river  improvements  in  my  charge  for  the  fiscal  year  ending  June  30, 
1887. 

As  the  commerce  in  all  the  region  in  which  these  works  lie  centers  in 
Portland,  Oregon,  to  avoid  repetition  I  will  submit  here  the  commer- 
cial statistics  required  by  Congress,  making  reference  thereto  in  the  de- 
scription of  each  work. 

The  rivers  are  in  the  collection  districts  of  Willamette  and  Oregon. 
The  ports  of  entry  are  Portland  and  Astoria,  Oregon.  The  nearest 
ligbt-bonses  and  works  of  defense  are  at  the  mouth  of  the  Columbia 
River. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 


Major  of  Engineers. 


The  Chief  of  Bngineers,  IT.  S.  A. 
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COMMERCIAL  STATISTICS. 

JrrimU  and  clearances  of  veeseUf  and  commerce,  at  Portland,  Oregon,  during  the  year  end- 
ing June  30,  1887. 

ARBIYALS  AND  CLEABANCES. 


Arrived. 


Cleared. 


CoMtwlae 

Foreign  ports: 

American  TeeseU 
Foreign  veasela . . 

Toua 


No. 
183 


237 


Tons. 
236,884 

8,798 
52,577 


Ko. 
118 


27 
110 


296»259 


255 


tons. 
265,664 

26,419 
116»637 


808,720 


COMMERCE. 

Exports $5,136,026.00 

Imports 819,477.00 

Duties  ooUected 205,873.33 


Columhia  Biver  wheat  fleets. 


TeMS. 

British. 

Amerioaa. 

AU 
others. 

Totsl 
desred. 

Total 
tonnage. 

]875-'76 

48 

53 
62 
49 
67 
71 
102 
55 
74 
91 
126 
121 

9 
9 
10 
13 
8 
15 
10 
19 
18 
19 
11 
10 

2 

7 
4 
1 
6 
3 
6 
6 
2 
4 
4 
1 

59 
69 
76 
68 
81 
89 
123 
80 
94 
114 
141 
182 

60.55(^ 
67,157 
74,429 
65.801 
7a,3u9 
79.038 

187ft-'77 

1877-»78 

1878-'79 

1879-*80 

1880-'81 

1881-'82 

117,281 
98,687 

188a-"83 - 

1883-'84 

1884-'85 

113,639 
153,806. 
142,897 

1886-'86 

188^*87 

Coal  fleet  arriving  at  Portland,  Oregon,  during  the  year  ending  June  30,  1887. 


Months. 


Domestic. 


Cargoes.         Tons. 


Foreign. 


Cargoes.        Tons. 


Totals. 


Cargoes.        Tons. 


Jnly 

Angost.... 
September. 
Ootober.... 
November . 
Deoember . 
January ... 
February.. 
Maroh..... 

April 

May 

June 

Total 


22 


2,610 
900 
3,100 
3,290 
4,225 
3.426 
3.582 
1,506 
649 
1.838 
2,375 
2,670 


80,161 


1,791 
4,640 
1.544 
8,799 
2,200 
5.220 


9,771 
6,111 
8,626 
2,067 


50 


44^849 


72 


4,801 
S.640 
i,6U 

12,089 
6,50& 
8.64A 
3,582 
1.596 

10.420> 
6,919 
6.001 
4,787 


Ttt.OlO' 
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Arrivals  and  clearances  of  vesselSj  and  oommeroey  at  Astoria^  Oregon,  during  the  year  end- 
ing June '30,  1887 , 

ARRIVALS  AND  CLBABAKCSS. 


AiTlvod. 

Cleared. 

Co««twlBe 

ITo. 
192 

6 
45 

Tom. 
278,382 

5,168 
45,702 

No. 
184 

10 
55 

Totis. 
268, 611 

10  9i^ 

ToTtAgn  ports : 

Foreign veaselji    ....  ..^u.         ^           ^,       .    .....  .....  .. 

67,342 

Total 

243 

329,252 

249 

346,841 

COMKERGE. 


Exporta 

Imports 

Dntlea  collected  . 


$1, 357, 281. 0« 

231, 43a  0« 

83, 051.  OQ 


Statement  of  Cowlitz  River  traffic^  furnished  by  Joseph  Kellogg  S"  Co.,  oumers  of  the  Coiv- 
liUt  Biver  steamers,  for  the  year  ending  June  30, 18^. 


Teara. 

General 

merchan- 

disc 

Hay. 

Shingles. 

Goal 

Lumber. 

Logs. 

Live 
stook. 

Passen- 
gers. 

1878         

Tons. 
2,947 
8,145 
8,588 
8,805 
10,285 
12,436 
4,285 
6,883 
7.180 
7,896 

Tont. 
694 
1.249 
1,189 
1,038 

«) 
4,114 
2,575 
8,307 
8,640 
4,110 

Bunches. 
20.705 
24,413 
25,795 
3»770 
21,346 
32,509 
28,525 
51,286 
61,543 
67,594 

Tons. 

"m 

1             M. 

20 
81 
00 
iO 
00 
63 
94 

,~17 

2,  072, 894 
2.881,890 

(♦) 
(•) 
(*) 
(*) 
13,000,000 

12,000.000 

(*) 
13,000.000 
14,000,000 

3.020 
5,725 
4,178 
5,502 
5.364 
5,586 
8,312 
4,817 
4,900 
4,853 

8,439 
9,240 
10,472 
11,155 

1879 

1880 

1881 

I882t  

11,632 
21.227 

1883 

1884 

12, 00* 
12,836 
11,552 
12,892 

1885 

1886 

1887 

*  Figures  not  given. 

t  Amoants  for  1882  Inclode  Golumbia  River  traffic  between  Portland  and  mouth  of  Cowlits  Riyei . 

I  Included  in  general  merchandise. 

List  of  steamboats  plying  on  Upner  JFillametUft  Lower  Willamette,  and  Columbiaf  Upper- 
Columbia,  and  Snake  rivers,  Oregon  and  Washington  Territory, 


Name. 

Tonnage. 

Name. 

Tonnage. 

Name. 

Tonnage. 

Vppsr  waiameUe 
Biver. 

240 

423 

03 

502 

195 

68 

75 

72 

47 

75 

296 

225 

140 

80 

468 

430 

430 

524 

394 

200 

401 

59 

Lovjer  WiUametU  and 
Columbia  rivers. 

Governor  Newell 

General  Canby 

Joseph  Kellogg 

Lnc4»a  Mason .......  ^  - 

184 

44 

272 

140  1 

838 

130 

278 

912 

607 

334 

207 

145 

029 

1,312 

384 

299 

394 

269 

1,239 

1.259 

276 

80 

87 

68 

Dolphin... 

WaUaski 

60 
6^ 

Total 

Salem 

10,229 

Citv  of  Salem 

MiddU  and  Upper  Cfo- 
lumbia  Bwer. 

Bonita 

Dixie  Thompson 

Calliope 

Chamnion   

Clara  barker 

Lurline 

Fleetirood       

Manzanilla 

377 

Latona 

Multnomah 

297 
850 

Little  Annie 

Mountaineer 

Western  Queen 

R.R.  Thompson 

S.G.Reed 

Telephone 

Harvest  Queen 

Fred  Billings 

697 
383 

Three  Sisters 

Wonder 

Toledo 

Traveler 

Totol 

2,372 

Pioneer 

Tacoma 

Snake  River. 
D.  S.  Baker 

Bonansa        •  ■      ... 

Alice 

Occident 

B.N.Cook 

566 

Orient                 .  ... 

Ooklahama 

Almota 

395 

Willamette  Chief   ... 

Beda 

Morutain  Queen 

John  Gates 

gpnkane 

Till 

S.  F.  Church 

Walla  Walla 

550 

Isabel      

Alaskan 

250 

N.  J.  BenUey 

Fannie 

Annie  Faxon 

566 

P.  W.  W 

Dewdrup 

Total 

Montesano 

2,837 

Total 

5,437 

General  Miles 

Marirev 

98  1 1              Orftnrf  ininX 

20,866 

! 
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Statement  of  exports  from  Portland,  Oregon,  during  the  year  ending  June  30,  1887. 


Articles. 


Foreign. 

Wheat bash. 

Float bble. 

SAhnon lbs. 

Lumber feet. 

Other  articles 

Total  valne 

Domsttie. 

Wheat bash . 

Floor bbla 

Sahnon lbs. 

Wool do... 

Woolens oases. 

MiUstafb sacks. 

Flax-seed do. . . 

Hides Iba. 

Hops do... 

Barrel-stQok P^^- 

Potatoes bosh. 

Oata do... 


Quantity.       Value. 


1,160,820 

116,871 

22.«46,600 

12.874,810 

783 

153,200 

64,908 

2,838,518 

6.604,840 

12,630 

182,860 

372,945 


070,686 

625,772 

2,038,185 

2,830,762 

166.850 

90,725 

196. 516 

216,800 

1.076,795 

25,180 

120,475 

171, 115 


Articles. 


Barley bush. 

Leather lbs. 

Tallow pkfKS. 

Provisions do... 

Iron tons. 

Lumber feet. 

Laths 

Green  fruit boxes. 

Dried  fruit pkn- 

Copper  ore sacks. 

Onions bush. 

Furs lbs. 

Sealskins do... 

Oil bbls. 

Teasels oaaes. 

StOTSS No. 

Merchandise, 

fled 

Other  articles 


ispeci- 


Total  value. 
Aggregate.. 


Quantity. 


35.0C0 

85.824 

1,271 

12,370 

046 

81.982,000 

9,293,000 

112,771 

8.178 

19,344 

10.416 

50.997 

29,594 

1,188 

22 

2,184 

5,990,000 


Value. 


$16,025 
14.590 
8,005 

121,595 
21,820 

348,576 
18.  .ilO 
81.675 
66.930 
46.556 
12.780 
81,367 
23.473 
10.35S 
22.000 
38.2!0 

132.001 
1. 743. 9ri 


Receipts  of  produce  at  Portland,  Oregon,  during  the  year  ending  June  30, 1887. 


•Valley.         t  Eastern. 


ToOsl. 


Wheat pounds. 

Floor do... 

Oats do... 

Barley do... 

Bran do... 

Millstnff.: do... 

Potatoes bushels. 

Wool pounds. 

Hides do....! 

Butter packages.. 

Eggs oases.. 

Fruit boxes.. 

Lime barrels..! 

Flaxseed sacks.. 

Hops pounds.. 


180.470,600 

41,148,400 

21. 088, 100 

1, 813, 500 

2.276»500 

8,361,800 

72,864 

1,686,170 

780.067 

2,745 

21,311 

184.860 

19. 764 

15 

6, 811, 163 


297,912,500 

22,872.400 

100,000 

2,882.700 

277,600 

1.258.600 


10,120,149 
2,004,491 


56 
2,014 


64,455 
15,887 


428. 

W. 

21« 
4. 
2, 
8; 

11. 
2. 


388.  W 
020, 80« 
188.110 
196, 2») 
553,10*) 
614.400 

72,854 

806.319 

784,556 

2.743 

21,367 
138.874 

19,7S4 

64.470 
826,500 


*  Willamette  Valley. 


t  Country  tributary  to  Upper  Columbia  and  Snake  rivers. 


Statement  of  traffic  through  the  Willamette  looks  during  tlie  year  ending  June  30,  1887. 


Description. 


Quantity. 


Freight  down pounds. 

Freight  up do... 

Lumber  down lbet.B.  IC. 

Passengers  down number. 

Passengers  up do... 


82.890,004 

5.455.50^ 

486.95<» 

t.77« 

2,833 


The  looks  ywe  dosed  for  repairs  tnna  July  16  to  September  1. 1886. 
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UU  I. 

IMPROVEMENT  OF  COLUMBIA  AND  LOWER  WILLAMETTE  RIVERS,  BELOW 

PORTLAND,  OREGON. 

This  project  covers  the  Columbia  Biver  from  it8  mouth  to  the  Willa- 
mette, aad  this  river  as  far  up  as  the  city  of  Portland,  Oregon,  the  whole 
distance  being  100  miles.  It  provides  for  a  ship-channel  of  20  feet  at 
low  water,  to  be  eflfected  by  contraction  works  and  shore  protection  at 
four  bars  between  Portland  and  Columbia  City;  by  temporary  im- 
provement; by  dredging  at  those  bars  during  the  construction  of  the 
permanent  works;  by  temporary  improvement  at  three  bars  below  Co- 
lumbia City,  and  by  snagging  operations.  The  mean  tide  at  Portland  or 
a  low-river  stage  is  about  2  feet ;  at  Astoria  it  is  7^  feet.  This  pro- 
ject now  keeps  the  river  below  Portland  about  equal  in  navigability 
with  the  Columbia  Biver  Bar,  and  enables  the  average  ships  of  the 
world  to  come  inland  100  miles  toward  the  place  where  the  export  prod- 
ucts are  raised.  As  the  deep-water  seagoing  ship  is  the  cheapest 
known  means  of  transportation,  it  at  once  becomes  evident  what,  an 
important  factor  this  river  improvement  must  be  in  the  prosperity  of 
the  region  whose  products  And  an  nutlet  by  means  of  it.  In  fact,  com- 
mercial statistics  submitted  reveal  an  extraordinary  preponderance  of 
foreign  exports  over  imports  which  is  very  rapidly  contributing  to  the 
wealth  and  prosperity  of  the  country.  Herein  lies  the  secret  of  the 
location  of  Portland.  She  is  placed  where  the  deep-water  ship,  having 
broken  through  the  coast  line,  has  gone  100  miles  inland  toward  certain 
great  commercial  commodities. 

The  appropriation  of  $75,000  was  by  the  act  divided  as  follows: 

Portland  Harbor $5,000 

River  worka 49,000 

finajjrboat  for  servioe  on  Lower  and  Upper  Willamette  and  tribataries  ....*...  21,000 

PEOPELLEB  BBEBGING  AT  ST.  HELEN'S  BAB. 

Work  began  early  in  August  upon  the  upper  or  dredge  channel  at 
St.  Helen's  Bar.  This  channel  having  become  closed  during  the  sum- 
mer flood  so  as  to  prevent  the  passage  of  deep-water  ships,  which  form 
a  large  part  of  the  commerce  of  Portland,  Oregon,  Apecial  authority  for 
opening  it  by  propeller  dredging  was  obtained  by  telegraph  August 
18,  as  soon  as  possible  after  the  appropriation  became  available.  The 
towboat  Cascades  was  placed  in  thorough  repair  for  service  as  tender, 
the  steamship  TTmatilla  was  hired,  andmen  and  materials  were  assem- 
bled with  all  possible  dispatch. 

Augttst  23. — The  Cascades  of  the  Columbia  dropped  down  to  St. 
Helen's  Bar  and  marked  out  the  range  of  the  bar  by  sinking  piles  by 
means  of  a  hydraulic  jet.  This  was  done  to  provide  against  the  shore 
range  being  obscured  by  the  fog  and  smoke  prevalent  during  the  latter 
part  of  the  summer. 

Atigust  25. — ^The  UmaiiUa  and  Cascades  dropped  down  to  the  bar. 
The  steamship  lefb  Portland  11.30  a.  m.  ]  arrived  at  the  bar  at  2.20  p.  m. 
After  some  minor  delays  attendant  upon  handling  so  large  a  ship  in  a 
shallow  channel  without  headway,  the  Umatilla  was  all  anchored  and 
ready  for  work  at  9.15  a.  m.  the  next  morning  (26th). 

The  following  description  of  the  Umatilla  is  introduced  here  to  give 
a  better  idea  of  the  magnitude  of  the  operations : 

OREGON  RAILWAY  AND  NAVIGATION  COMPANY'S  STEAMSHIP  UMATILLA. 

Built  at  Chester,  Pa.,  1881;  cost, |400,000 ;  lencth  over  all,  330  feet;  beam,  40.08 
feet;  draught  loaded,  23.4;   gross  tonnage,  2,131.49;  official  record,  1,335.62;  six 
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cylindrical  boilers  ll-iVfeet  long  by  11^  feet  diameter;  working  dteaui  pressure,  80 
I)oand8. 

i^'«^m68. — High-preesare :  Diameter  of  cylinder,  40  inches;  length  of  stroke,  54 
inches;  boiler  pressare.  75  pounds;  receiver,  10  pounds.  Low-pressure:  Diameter 
of  cylinder,  74  inches ;  length  of  stroke,  54  inches ;  vacuum,  26  inches. 

Crank-shaft,  14  inches  diameter,  150  feet  long  from  cranks.  Indicated  power  de- 
Teloped  while  sluicing  St.  Helenas  Bar,  1,116  horse-power. 

OperatioDS  were  contiDued  with  such  short  interruptions  as  are  inci- 
dent to  the  commencement  of  large  work  until  4  p.  m.  on  the  30th^ 
when,  the  channel  being  completely  opened,  she  cast  ofif  her  sluicing 
hawsers,  hove  anchor,  and  was  tamed  over  to  her  owners  at  7.16  p.  m. 
Everything  had  been  previously  arranged  to  have  no  detention  of  the 
steamship  after  the  channel  was  cut.  The  channel  thus  cut  in  five 
days  of  actual  work,  and  six  days  including  detention  en  route,  wa^ 
1,500  feet  long  and  200  feet  wide. 

Over  this  width  150  feet  was  cut  to  a  depth  of  20  feet  at  low  water. 
The  river  stage  was  2  feet  above  low  water.  One  or  two  small  lumps 
were  left,  through  the  willfulness  of  the  sailors  on  watch.  They  were 
much  opposed  to  such  kind  of  work  for  a  ship^  and  in  their  anxiety  to 
get  through  with  it  rapidly  when  told  to  take  m  30  feet  on  the  hawsers 
in  fleeting,  persistently  took  in  50  and  60  feet  until  I  stood  guard  over 
the  measuring.    Fortunately,  this  was  stopped  before  going  far. 

The  expenses  of  this  performance  were  as  follows : 

Steamship,  six  days,  at  t375 t^.^^oO 

Detention  in  port  prior  jto  going  to  work.    (This  item  can  be  avoided) 360 

Steamboat  tender,  eight  days,  at  $40 320 

Materials  and  incidentals,  wear  and  tear,  etc.,  about '^0 

3,200 

As  there  was  no  time  to  take  soundings  before  work  began,  the  quan- 
tity of  material  moved  cannot  be  stated.  The  performance,  however, 
may  be  briefly  epitomized  by  stating  that  in  five  days  of  steamship 
work,  at  a  cost  of  $3,200,  a  straight  channel  was  cut  1,500  feet  long, 
200  feet  wide,  with  a  depth  of  22  feet  over  about  150  feet  of  said  width. 

The  possibilities  of  this  method  may  be  inferred  from  the  fact  that 
while  dredging  the  propeller  worked  generally  against  a  breast  of  sand 
15  feet  high  with  7  feet  of  water  over  the  crest,  and  progressed  when 
the  crew  were  kept  weU  in  hand  at  the  rate  of  30  feet  in  thirty-seven 
minutes,  four  minutes  of  which  was  taken  for  fleeting,  or  taking  in 
hawsers  and  dropping  down  into  the  finished  cut. 

As  this  was  my  first  attempt  at  this  kind  of  work,  and  the  whole 
thing  was  finished  so  soon,  there  was  no  time  to  mature  means  for  push- 
ing the  method  toward  its  limits.  As  the  time  for  the  ship  is  the  main 
item  of  expense,  none  should  be  lost  She  should  work  night  and  day 
continuously.  The  ship  had  a  sea-crew  organized  for  such  work. 
^  The  method  has  the  merit  of  economy  and  extreme  rapidity.  The 
great  bulk  of  the  material  moved  is  laid  along  the  crest  of  the  cut  on 
the  port  hand.  Notwithstanding  the  great  current  produced,  the  bulk 
of  the  material  does  not  move  far.  The  great  power  is  necessary  for 
the  ))reservation  of  a  head  of  water  above  the  ridge  i>iled  up  in  the  rear 
in  the  cut. 

r£SUM]6  of  the  STBAM  PEBFOBMANOE  of  the  steamship  UMATILLA 
WHILE  DBEDGING  AT  ST  HELEN'S  BAB,  COLUMBIA  RIVEB. 

August  25, 1886, 11.30  a.  w.— Ship  left  Portland ;  arrived  at  St.  Helen's 
Bar  2.20  p.  m.  Towboat  Cascades  at  work  laying  out  hawsers  and 
anchors.  The  starboard  anchors  were  run  out  and  ship  moved  into  po- 
sition.   Let  go  main  anchor. 


Digitized  by 


Google 


Digitized  by  LjOOv  IC 


tz77.^  Jfelcivs  13cci* 


Digitized  by 


Google 


Digitized  by 


Google 


'Qx.ru&,:3eZ£,TLs  SB&t 


Digitized  by 


Goolle 


■1!« 


APPENDIX   UU — ^REPORT   OF   MAJOR   JONES.  2509 

August  26,  6  a.  rtu — Commenced  running  out  the  port  anchors  when 
the  ship  swung  across  the  channel  out  of  place.  Wind  and  tide  run- 
ning. The  towboat  Cascades  was  placed  bow  on  against  her  and  pushed 
her  gradually  back  into  place  against  the  current.  The  propeller  could 
not  be  used,  as  the  lines  would  have  fouled  in  it. 

Began  sluicing  0.15  a.  m;  stopped  5.30  p.  m.  Engines  run  5  hours 
and  43  minutes.  Whole  number  of  revolutions,  15^740;  average  per 
minute,  45;  average  when  in  full  headway,  55.  Steam  pressure,  70 
pounds;  number  of  stops,  15.    Coal  burned,  34  tons. 

The  stops  were  for  fleeting  and  were  much  too  long.  By  drilling  the 
crew  the  time  was  afterward  reduced  to  four  minutes. 

August  27. — Commenced  work  at  7  a.  m.,  running  without  detention 
except  for  fleeting  until  12.50  p.  m.,  when  the  starboard  anchors  were 
moved  down  by  the  tender.    Work  then  continued  until  6.20  p.  m. 

Commenced  7  a.  m;  stopped  6.20  p.  m.  Engines  run  8  hours  and 
36  minutes,  dumber  of  revolutions,  24,340;  average  per  minute,  47. 
Steam  pressure,  75  pounds ;  number  of  stops,  18.    Coal  burned,  32  tons. 

The  engineer's  crew  beingincomplete,  work  was  necessarily  suspended 
fifteen  minutes  for  dinner. 

August  28. — Moved  main  anchor.  Hoisting  engines  hauled  in  chain 
cable  with  much  difficulty,  during  which  time  the  engines  were  moved 
forward  and  back  at  very  short  runs  at  from  one  to  two  minutes. 

Began  sluicing  7.40  a.  m. ;  stopped  6.15  p.  m.  Engines  run  8  hours 
and  31  minutes.  Bevolutions,  25,920 ;  average,  48.  Steam  pressure^  75 
pounds ;  number  of  stops,  16.    Coal  burned,  30  tons. 

Augusts. — Work  commenced  as  usual  and  progressed  favorably 
until  3.52  p.  m.,  when,  under  the  influence  of  rising  tide  and  cross-cur- 
rents, the  ship  drifted  out  of  place  and  had  to  be  pulled  back  by  the 
tender.  At  6.15  work  was  stopped^  and  there  the  head  anchor  was 
moved  down  by  the  tender. 

Began  sluicing  7  a.  m.;  stopped  6.15  p.  m.  Engines  run  9  hours  and 
30  minutes.  Eevolntions,  25,440;  average  per  minute,  44.  Steam 
pressure,  75  pounds ;  stops,  28.    Coal  burned,  35  tons. 

During  the  time  the  ship  was  against  the  bank  the  engines  were  re- 
versed, and  worked  sometimes  not  to  exceed  two  minutes  either  way. 

August  30.~At  7  a.  m.  the  tender  moved  both  breast-anchors,  and 
the  lines  wore  taken  up  equally  on  either  hand.  At  12.30  p.  m.  a  loss 
of  32  minutes  occurred  through  the  firemen  striking  for  ^sh  meat  for 
dinner. 

4  p.  m. — The  sluicing  was  announced  finished.  The  hawsers  for  the 
breast-anchors  were  cast  off  to  be  picked  up  by  the  tender,  anchor  was 
weighed,  and  the  Umatilla  sailed  through  the  cut  and  up  to  Port- 
land, where  she  arrived  at  7.15  p.  m.  The  tender  picked  up  the  anchors 
and  came  up  later. 

Began  sluicing  7.50  a.  m.;  stopped  4  p.  m.  Engines  run  6  hours  and 
16  minutes.  Bevolutions,  17,913;  average  per  minute,  47.  Steam 
pressure,  75  pounds;  stops,  20.    Coal  burned,  30  tons. 

Totals. — Whole  running  time  of  engines,  38  hours  and  36  minutes. 
Whole  stopping  time  of  engines,  11  hours  and  11  minutes.  Steam,  75 
pounds.  Average  revolutions  per  minute,  46;  coal  burned,  171  tons; 
coal  per  hour,  3.4  tons. 

Indicator  card^  were  talcen  under  my  personal  direction  when  the 
engines  were  doing  their  normal  work,  from  which  it  appears  that  they 
developed  ordinarily  about  1,100  horse-power.  Tracings  from  the  cards 
are  herewith. 

The  work  was  conducted  by  Hon.  John  Gates,  mayor  of  Portland 
and  chief  engineer  of  the  river  and  marine  division  of  the  Oregon 
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Railway  aud  Navigatiou  Company,  to  whoae  skill  and  judgment  the 
sacceHB  of  tbe  operations  were  mainly  due. 

RIYSS  WORK. 

Surveys. — Early  in  September  tbe  floating  plant,  which  was  in  very 
bad  condition  from  long  disuse,  was  assembled  and  extensive  repairs 
put  upon  it  preparatory  to  commencing  operations.  As  the  work  wa» 
turned  over  to  me  with  no  funds  I  had  no  means  of  making  a  system- 
atic examination  and  estimate,  and  the  great  coist  of  tnese  repairs  has 
borne  heavily  upon  the  season's  work.  Every  boat  and  scow  required 
considerable  repairs. 

A  survey  party  was  at  once  placed  on  the  river  to  examine  the  bars- 
involved  in  the  project  for  the  season's  work.  A  quarterboat  scow 
was  used  by  this  party,  which  moved  down  the  river  from  bar  to  bar^ 
with  wind  and  current,  and  was  afterwards  placed  as  a  quarterboat  at 
Saint  Helen.  These  surveys  were  completed  in  November  and  devel- 
oped tbe  fact  that  no  dredging  would  be  necessary  upon  the  bars  below 
Portland.  Surveys  were  made  at  the  following  points,  and  charts  have 
been  completed  of  them: 

Willamette  Biver :  Ross  Island  Bar,  S^an  Island  Bar,  Post-ofiBce  Bar,, 
bar  at  the  month. 

Columbia  Biver:  St.  Helen's  Bar,  Martin's  Island  Bar,  Walker's  Island 
Bar. 

The  ruling  depth  at  all  these  points  was  found  to  be  greater  than  at 
any  previous  low- water  stage  since  systematic  improvement  of  the  bars 
began,  although  tbe  water  fell  lower  than  at  any  time  within  the  last 
ten  years,  the  gauge  marking  1  and  2  feet  below  zero  for  several  weeks- 
in  October  and  November.  Tbe  channels  were  fairly  well  maintained 
throughout  the  whole  low-water  season. 

Dike  at  Si.  Helenas  Bar. — ^The  survey  showed  that  the  river  was  cuttio  , 
a  channel  along  the  dike  at  a  very  rapid  pace;  also,  that  near  the  shore 
end  of  tbe  dike  where  it  crosses  an  old  channel  it  had  been  seriously 
attacked  by  undermining.  At  this  point  the  main  current  of  the  river 
comes  upon  tbe  dike  nearly  at  right  angles.  It  is,  therefore^  the  vital 
point  of  the  whole  structure.  The  repairs  at  this  point  and  additional 
work  for  holding  the  bottom  above  and  below  were  very  extensive. 
Elsewhere  It  was  in  good  condition  and  has  withstood  the  attacks^ 
of  drift  and  ice  with  perfect  success.  Great  quantities  of  drift  have 
lodged  in  t^ont  of  it,  become  water-logged  and  sunk,  and  filled  nearly 
solid  with  sand  up  to  about  low-water  mark.  Immeaiately  in  rear  the 
deposition  of  sand  has  been  extensive,  so  that  as  the  dike  now  stands 
it  is  practically  solid  up  to  low  water  for  most  of  its  length.  Bepair 
work  began  October  10.  Broken  piles,  waling,  and  braces  were 
pulled  out  and  new  ones  put  in ;  a  row  of  piles  in  front  of  and  parallel 
with  the  axis,  of  the  dike  was  driven  to  cover  disrupted  sections,  braced 
strongly  to  it,  and  waled ;  the  mat  work  was  built  up  to  low- water  mark 
and  heavily  ballasted  with  stone,  and  the  bottom  above  and  below  ex- 
tensively covered  with  mattress  and  riprap  stone. 

Early  in  November  an  additional  survey  was  made  of  the  bar  in  order 
to  more  fully  develop  its  shape  and  indicate  the  changes  which  might 
be  expected  from  the  extension  of  the  dike. '  In  November  the  repairs 
were  all  completed  and  1,112  feet  of  new  work  began  and  nearly  com- 
pleted. 

By  this  time  a  study  of  the  facts  and  conditions  developed  led  me  to 
believe  that  a  further  extension  of  the  dike  would  be  unwise  until  after 
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tue  tremeudoas  catting  produced  by  it  had  beea  allowed  to  approach 
its  nkaximum  ettect.  The  probabilities  were  strong  that  the  desired 
channel  across  the  bar  wonld  be  produced  without  any  farther  expendi- 
ture or  intert<arence  with  the  x*egimen  of  the  river.  The  dike  as  now 
constructed  reduces  the  section  to  an  extent  which  at  other  points  in 
the  neigHborhooa  is  attended  with  excessive  depths.  Subsequent  sur- 
veys made  in  l^ebruary  and  April  all  strengthened  thisposition,  and  a 
channel  may  reasonably  be  expected  soon.  Upon  the  completion  of  the 
new  portion  of  the  dike  the  force  was  reduced  to  a  basis  tor  repair  work 
and  most  of  the  plant  called  in. 

The  surveys  in  i^'ebruary  and  April  show  that  in  the  two  months  be- 
tween them  the  24Jtbot  curve  advanced  400  feet.  The  20-tbot  curve 
(the  depth  called  for  in  the  project)  advanced  800  feet,  attaining  a 
width  opposite  the  end  of  the  dike  of  600  feet  and  of  400  feet  at  its  ex- 
tremity. This  reduces  the  distance  between  the  20-feet  curves  above 
and  below  the  bar  to  400  feet.  Across  this  reach  and  for  a  considerable 
distance  above  the  whole  crest  of  the  bar  (with  minor  exceptions)  has 
been  planed  down  to  a  minimum  depth  oi  14:  feet  below  low  water  and 
there  is  a  good  16-foot  channel  across  it. 

REPAIRS  OF  CONSTRUCTIONS. 

In  December  the  repair  party  was  placed  at  the  head  of  Willamette 
Sloughy  where  an  extensive  injury  vo  the  bank  at  the  east  end  of  the 
dam  built  in  1879-*S0,  caused  by  a  recent  flood  in  the  Willamette,  wan 
repaired;  also  the  dams  across  the  head  of  Pearcy's  Slough,  where 
settlement  of  the  mattress  work  had  taken  place,  were  built  up.  Other 
minor  repairs  of  the  constructions  about  the  month  of  the  WiUamette 
Biver  were  made,  when,  on  the  31st  of  January,  1887,  the  party  was  dis- 
charged and  the  plant  laid  up.  Some  minor  repairs  were  also  made  in 
February.  The  failure  of  the  river  and  harbor  bill  stopped  all  further 
operations,  it  being  necessary  to  reserve  all  balance  of  funds  for  care 
and  maintenance  of  plant  and  office  for  a  probable  period  of  a  year  and 
a  half. 

POBTLANB  HABBOB. 

In  the  appropriation  bill  for  this  year,  under  the  head  of  improving 
Lower  Oolumbia  and  Willamette  rivers,  there  was  an  item  of  $5,000 
for  Portland  Harbor.  This  was  intended,  as  shown  by  the  correspond- 
ence preceding  the  act,  to  apply  to  the  improvement  of  the  bar  or  bars 
in  the  vincinity  of  Boss  Island.  Previous  reference  has  been  made  to 
the  survey  of  this  bar  in  October.  This  was  merely  preliminary  to 
enable  me  to  better  direct  the  surveys  to  be  made  after  those  upon  the 
river  bars  had  been  completed.  November  16,  a  survey  party,  under 
the  directions  of  Mr.  S.  W.  Walker,  commenced  a  systematic  survey 
of  the  river  in  the  vicinity  of  Boss  Island.  The  high  and  low  water 
slopes  and  the  low- water  discharge  had  been  formerly  determined  by 
B.  A.  Habersham,  under  the  direction  of  Col.  G.  L.  Gillespie,  Corps  of 
Engineers.  Borings  had  been  made  by  the  party  working  there  in  Oc- 
tober. Early  in  December  this  survey  was  completed.  It  included  a 
determination  of  the  low-water  discharge  of  the  Willamette  Biver  at 
Oregon  City.  At  this  point,  with  the  water  standing  at  1.7  above  zero, 
the  discharge  was  found  to  bo  17,866  cubic  feet  per  second.  Loaded 
rod  floats  were  used  and  the  river  divided  into  longitudinal  sections  for 
determining  the  mean  velocity.  The  above  discharge  should  be  in- 
creased by  that  of  the  Clackamas  Biver,  about  300  cubic  feet  per  second, 
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and  reduced  by  the  water  pumped  for  the  city  of  Portland.  But  these 
items  are  within  the  limits  of  possible  error  in  determining  the  mean  ve- 
locity by  the  method  adopted^  and  hence  the  approximate  discharge  at 
Boss  Island  may  be  stated  at  18,000  cubic  tieet  per  second  at  the  stage 
of  the  measurements.    Further  borings  were  taken  in  May,  1887. 

This  survey  develops  a  long  cobble-stone  bar  opposite  the  upper  end 
of  Boss  Isand,  in  the  west  channel,  with  a  low- water  depth  on  it  of  8 ' 
feet.  Also  a  considerable  bar  opposite  Sellwood,  with  II  feet  at  same 
stage.  To  make  a  channel  here  with  20  feet  at  low  water  will  require 
extensive  dredging  operatiods  in  cobblestone  and  probably  bed-rock. 
The  sum  of  $5,000  appropriated  is  not  sufficient  to  commence  work,  and 
it  will  be  necessary  to  hold  the  balance  after  deducting  the  cost  of  sur- 
veys, etc.,  subject  to  further  appropriation  by  Congress. 

SNAaBOAT. 

In  the  act  of  August  5, 1886,  making  appropriation  for  improving  the 
Lower  Golumbia  and  Willamette  rivers,  there  is  an  item  of  921,0(K)  for 
the  construction  of  a  snagbbat  to  operate  upon  the  Columbia  and  Will- 
amette rivers  and  tributaries.  Pending  the  development  of  plans  for 
this  boat,  I  had  the  snagboat  OorvaUis  repaired  for  the  season's  work, 
as  she  could  not  possibly  be  finished  in  time  for  the  same.  ,  Consider- 
able delay  having  been  met  with  in  preparing  these  plans  and  in  the 
correspondence  preliminary  to  advertising  for  the  contract,  the  failure 
of  the  river  and  harbor  bill  became  known  before  the  arrangements 
for  advertising  were  completed.  This  brought  about  a  state  of  affairs 
which  rendered  the  immediate  construction  of  the  boat  inadvisable.  As 
there  can  be  no  use  for  her  until  after  another  appropriation,  it  will  be 
better  not  to  have  her  completed  and  delivered  much  before  that  time, 
as  she  would  only  involve  more  expense  for  care  and  maintenance. 
Contracts  will  be  made  shortly  involving  delivery  next  June  or  July. 

SNAGS. 

From  time  to  time  as  snags  have  appeared  they  have  been  removed 
by  the  towboat  Cascades  or  the  propeller  Lincoln. 

MARTIN'S  ISLAND  BAR. 

The  following  plan  for  improving  Martin's  Island  Bar,  Columbia 
Biver,  has  been  submitted  and  approved,  with  minor  modiilcations : 

Unfted  States  Engineer  Office, 

Portland^  Oregon,  January  26,  1887. 

Sir:  I  hare  the  honor  to  sabmit  the  following  projeot  for  closing  the  sloughs  that 
flank  Martin's  Island  Bar  on  the  Columbia  River  below  the  mouth  of  the  Willamette : 

The  main  river  al  this  point  has  a  sectional  area  of  97,330  square  feet  at  low  water 
and  171,250  square  feet  at  bank-oyerflow  stage.  Velocities  are  approximately  about 
2.5  feet  and  7  feet  per  second  at  those  stages.  The  bar  lies  along  the  front  of  Martin's 
Island.  It  has  an  ample  depth  at  low- water  stages,  except  upon  a  few  scattered  lumps 
which  lie  directly  in  the  channeL  It  is  a  high- water  bar,  deposition  taking  place  at 
high  stages  only,  when  the  wet  section  is  too  great  to  maintain  the  Telocity  witn  which 
the  water  arrives  upon  it.  The  lumps  in  the  channel  and  the  irood  water  around  them 
are,  in  my  Judgment,  an  indication  that  the  velocities  at  high  water  are  nearly  suffi- 
cient to  maintain  the  channel,  and  it  is  probable  that  the  deflection  of  a  portion  of 
the  high-water  discharge  of  the  sloughs  through  it  will  be  sufficient  to  enable  the 
maintenance  of  a  channel. 

The  difference  between  high  and  low  water  at  this  point  is  22  feet,  approximately. 

The  extreme  rise  and  fall  of  the  tide  is  3.5  feet,  approximately. 
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The  loV- water  reference  plane  has  not  been  fixed  with  precision,  bat  is  average 
low  water  as  determined  by  the  U.  S.  Coast  Sarvey. 

I  am  not  prepared  to  ma^e  any  precise  statements  as  to  the  discharge  at  high  and 
low  water  stages  through  either  main  river  or  the  sloughs,  since  no  carrent  measure- 
ments have  been  taken  there,  and  I  have  not  had  time  to  make  them.  It  is  pretty 
evident,  however,  that  a  very  large  volume  of  water  will  be  added  to  the  discharge 
through  the  main  channel. 

It  will  appear  from  the  map  that  this  would  throw  more  wafer  into  Deer  Island 
Slough,  and  I  therefore  submit  a  plan  for  closing  it.  As  the  bank  in  front  of  Martin's 
Island  is  being  eroded,  it  will  doubtless  cut  away  considerably  faster  under  the  new 
conditicms  imposed  upon  the  channel,  and  hence  I  propose  to  revet  it,  but  not  until 
after  it  has  been  watcned  through  a  high-water  season  under  these  new  conditions. 

In  designing  the  structures  I  have  tbllowed  the  successful  practice  on  the  Mississippi 
River,  with  such  modifications  as  are  demanded  by  the  change  of  conditions. 

I  propose  to  close  Martin's  and  Burke's  sloughs  with  permeable  dams  of  wattled 
piles,  well  secured  at  the  ends  of  either  upon  the  banks,  or  a  close  forest  growth  of 
cottonwoods  and  underbrush. 

These  dams  will  be  of  piles  laid  with  5-feet  openings,  wattled  with  willow  brush 
and  strongly  capped  with  double  waling  timbers^  6  by  12  inches,  bolted  in  the  usual 
manner. 

The  crest  of  the  dams  will  be  held  16  feet  above  low  water;  this  with  a  view  of  re- 
ducing the  slough  discharge  at  high- water  stages.  It  is  also  proposed  to  revet  the 
bed  and  banks  on  the  river  line  of  the  dams  with  thin  brush-mattress,  ballasted  as 
shown  in  the  drawings,  and  extending  30  feet  above  and  30  feet  below.  The  dams 
will  be  braced  to  a  row  of  short  piles  placed  in  rear  of  the  line,  said  braces  to  be  of 
6  inch  by  12  inch  timbers,  bolted  to  main  piles  and  held  to  brace  piles  at  the  surface 
of  the  ground  by  bent  shackles,  as  shown  in  the  drawings. 

This  mode  of  fastening  braces  has  been  executed  by  me  with  perfect  success  at 
Saint  Helen's.  It  is  simple,  cheap,  and  efiective.  Braces  will  be  laid  at  intervals  of 
15  feet. 

On  shore  the  piles  will  be  sunk  as  posts,  and  careful  measures  will  be  taken  to 
secure  the  ground  around  the  extremities  of  the  dams.  It  is  anticipated  that  these 
dams  will  rapidly  fill  up  the  sloughs  just  below  them  to  above  low  water,  when  a 
growth  of  grass,  willows,  and  cotton- wood  will  be  started  to  make  the  closure  perma- 
nent. 

At  Deer  Island  it  is  proposed  to  lay  up  from  material  immediately  at  hand  a  fascine 
dam  well  tied  through  from  top  to  bottom  and  weighted  with  rock,  or  gravel  and 
sand  in  ba^s,  all  as  shown  in  the  diagrams  submitted.  Height  above  low  water  to  be 
6  feet.  This  slough  is  of  the  same  width  as  Burke's,  but  being  bare  at  low  water  will 
not  require  a  dam  more  than  6  feet. 

The  site  not  being  accessible  to  barges  except  at  high-water  stages,  when  work  is 
more  expensive  and  difficult,  explains  the.recourse  to  a  fascine  dam>  When  the  river 
reaches  a  sufficient  stage,  stone  barges  can  come  in  and  complete  the  ballasting  with 
riprap.  It  is  expected  that  willows  will  grow  up  from  this  dam  and  make  it  perma- 
nent. 

DAM  AT  martin's  SLOUGH. 

Length feet..  700 

Mean  depth  at  low  water...'. do...  10 

Average  neight  of  dam do...  2(> 

Average  low- water  section  of  slough,  say square  feet .  -  7, 000 

Average  section  at  top  of  dam,  say do...  9,500 

Low- water  velocity  per  second,  about feet..  1.5 

High-water  velocity  per  second,  about do...  5 

ESTIMATE. 

Foundation  mattress,  60  by  700  feet,  5,000  square  yards,  at  30  cents |1, 500 

Waling  and  bracing,  18  by  6  by  12-inch  timber,  at|8 • 144 

Piles,  7,000  linear  feet,  at  5  cents ;%0 

Bolts  and  spikes,  1,000  pounds,  at  8  cents 80 

Labor,  including  pile-driving 875 

Rock,  400 cubic  yards,  atfl 4 %  400 

Contingencies  and  superintendence,  15  per  cent 500 

Total 3.849 

Say  $5.50  per  linear  foot. 

8872  ENa  87^r— 158 
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DAM  AT  BURKK's  SLOUGH. 

(For  6ite  see  map.) 

Length feet-.      250 

Mean  depth  at  low  water do...  9 

Average  low-water  section,  230  by  9 square  feet..  2,850 

Average  section  at  top  of  dam,  say do.. .  0,250 

l>ow-water  velocity  per  second,  about foot..  1 

High-water  velocity  per  second,  about feet..  3 

.  ESTIMATE. 

250  feet  of  dam,  at  $5.50 |1,375 

DAM  AT  DEER  ISLAND  SLOUGIT. 

(For  site  see  map.) 
Length : , feet..        300 

ESTIMATE. 

400  cords  fascines,  at|L.50 $600.00 

10  coils  bale  rope,  at  $6 w tiO.OO 

Labor 600.00 

1,000  sand  bags,  at  5  cents 50.00 

Snperintendence  and  contingencies,  15  per  cent 181. 50 

Total 1,391.50 

SUMMARY. 

Martin's  Slongh $.3,849.00 

Bnrke's  Slongh 1,375.00 

Deer  Island  Slough 1,391.50 

Total 6,616.50 

The  following  maps  are  submitted : 

Map  of  Columbia  River  at  Martin's  Island. 

Map  of  Martin's  Slongh. 

Map  of  Burke's  Slough. 

Map  of  Deer  Island  Slongh. 

Sheet  of  diagrams. 

Duplicates  for  supervising  engineer. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jokes, 

Major  of  EngineerB, 
The  Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  G.  H.  Mendell,  Supervising  Engineer.) 

[Fint  indorsement] 

United  States  Engineer  Office, 

San  Francisco,  Cal,,  March  1,  1887. 
Respectfully  forwarded;  approved  with  modifications  stated  in  accompanying  letter 
of  this  date. 

G.  H.  Mendell, 
Colonel,  Corps  of  Engineers. 


letter  op  colonel  george  h.  mendell,  corps  op  engineers,  supervising 

engineer. 

United  States  Engineer  Office, 

San  FraneUoOy  Cat,  March  1, 1887. 

Sir  :  The  low- water  area  of  section  of  the  Colambia  River  at  Martin's  Island  is 

stated  in  Major  .Jones's  project  as  nearly  100,000  square  feet.    The  aggregate  area  of 

cross  section  of  the  three  sloughs  is,  at  the  points  of  occupation,  about  10,000  square 

feet.  Closure  of  these  sloughswill  reduce  the  low- water  river  section  by9orl0.p€rcent. 
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and  increase  the  low-'^ater  compleinent  by  a  percentage  FOmo\\1iat  less.  The  effect 
of  closare  Is  certainly  beneficial  in  tendency,  and  it  may  develop  an  improvement  in 
tho  channel  which  will  satisfy  the  needs  of  navigation  and  dispense  with  the  neces- 
sity of  further  construction  or  of  further  dredging,  which  are  now  reqnired  periodically 
in  the  low  stage  of  the  river.  It  is  thought,  ho^  ever,  that  the  benefit  ot  closure  wiU 
be  found  to  be  more  marked  in  the  lower  stages  of  water  than  in  the  higher  stages. 

I  am  not  able  to  agree  entirely  with  Major  Jones's  views  as  to  the  desirabilityy  and 
particularly  as  to  the  practicability,  of  controlling  the  river  in  its  higher  stages  by 
tho  proposed  construction. 

It  appears  to  me  to  be  unnecessary  to  carry  the  construction  higher  than  8  or  10 
feet  above  low  water.  The  maximum  heieht  of  construction,  as  proposed  in  the 
project  for  Martin's  Slough,  is  34  feet,  which,  in  my  judgment,  is  too  great  a  height 
for  the  construction  indicated.  If  this  height  were  reduced  8  or  10  feet,  and  a  double 
waling  of  about  8  inches  placed  near  low  water,  let  into  the  piles  and  bolted  every 
3  or  4  feet  with  l^inch  bolts,  with  brace-piles  every  4  or  0  feet  or  less  in  the  deep 
water,  and  not  more  than  10  feet  apart  at  any  point,  the  increase  of  strength  thereby 
conferred  would  not  be  more  than  is  likely  to  be  needed.  Indeed,  I  am  not  entirely 
persnaded  as  to  the  advisability  of  light  permeable  dams  in  positions  of  permanent 
occupation  on- the  Columbia  River.  I  would  prefer  a  strong  double-piled  dam,  of 
thickness  from  4  to  10  feet,  in  some  proportion  to  the  depth  of  water,  filled  with 
brush  and  stone. 

The  opinions  of  the  local  officers  are,  however,  in  favor  of  constructions  such  as 
have  been  nsed^on  the  Mississippi  River,  and  I  do  not  therefore  insist  ui>on  my  own 
opinion  at  present,  and  am  content  to  recommend  for  the  present  the  constructions 

Ei-oposed,  adding  such  elements  of  strength  as  appear  to  me  to  be  indi6X>en8able,  as 
ereiubefore  stated.  The  positions  were  recently  observed  during  a  visit  to  the  site. 
There  is  now  navigation  on  the  slough  below,  and  it  is  understood  that  there  will  be 
no  opposition  from  local  interests  if  the  dams  are  placed  at  the  head  of  the  sloughs. 

Perhaps  it  will  be  clearer  to  state  that  my  distrust  of  light  works  is  due  to  my 
opinions  in  regard  to  the  extent  of  repairs  likely  to  be  -reeded  after  freshets,  or  in 
seasons  when  there  is  considerable  ice  in  the  river,  and  also  to  the  difference  in 
amount  and  character  of  sediment  carried  in  freshets  and  at  other  stages  in  the  Mis- 
sissippi and  Columbia  rivers.  The  local  otficer  must,  however,  be  presumed  to 
know  local  conditions  better  than  myself,  who  have  not  all  his  advantages. 
With  the  modifications  herein  suggested  the  project  is  approved. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendkll, 
Colonel,  Corps  of  Engineers, 
The  Chief  of  Engus^eks,  U.  S.  A. 

[Fii-st  iDclorsemeiit.] 

Office  Chief  of  Ejjgixeers, 
U.  S.  Army, 

March  14,  1887. 
Respectfully  returned.  The  project  is  approved,  subject  to  such  modification  as 
in  the  judgment  of  Major  Jones  may  appear  necessary  to  meat  the  views  of  the 
supervising  engineer  in  the  within  letter  of  transmittal  to  this  office  of  March  1, 
and  on  the  condition  that,  as  stated  in  Mi^or  Jones's  letter  to  this  office  of  December 
2,  there  are  sufficient  funds  available  for  the  work. 

After  such  record  as  may  be  necessary  has  been  made,  these  papers  will  be  returned 
to  this  office  by  Mfgor  Jones. 
By  command  of  Brigadier  General  Duane. 

John  G.  Parke, 
Colonel  o/EngineerSy  BvU  Maj.  Gen,,  U,  S,  A. 

[Third  indonemeni.] 

United  States  Engineer  Office, 

Portland,  Oregon,  JpHl  4,  1887. 

Respectfully  returned  to  the  Chief  of  Engineers.  In  my  judgment  the  views  of 
the  supervising  engineer  may  bo  met  by  introducing  the  double  wnling  at  or  near 
the  low- water  level,  and  bracing  alternately  every  ten  feet  from  this  and  the  cap 
waling. 

It  should  be  observed  that  the  proposition  for  a  light  permeable  dam  depends  en- 
tirely upon  forcing  deposition  to  such  a  height  above  low  water  as  to  enable  the 
occupation  of  the  ground  in  a  permanent  way  by  a  growth  of  trees  and  plants.  To 
do  this  on  the  Columbia  River  it  is  necessary  to  occupy  tho  high-water  section,  since 
it  10  onl^  during  high- water  stages  that  the  river  carries  silt  in  safflcient  quantity. 
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At  low  and  average  stages  the  waters  are  clear,  with  the  oharacteristio  blue  ap- 
pearance of  clear  water. 

Between  this  proposition  and  that  for  occupying  the  low-water  section  with  stnict- 
ures  of  wood  there  is  no  middle  gronnd.  I  am  quite  disposed,  however,  to  defer  to 
the  judgment  of  the  supervising  engineer,  and  hence,  in  accordance  with  the  instruc- 
tions contained  in  the  first  indorsement,  will  build  dams  of  two  rows  of  piles  as 
suggested  by  him,  and  terminating  about  at  the  low-water  leveli  unless  otnerwise 
ordered. 

The  balance  of  funds  in  hand  will  not  justify  the  commencement  of  this  work  be- 
fore another  appropriation. 

W.  A.  Jones, 
Major  of  Engineers, 

It  is  proposed  with  the  sum  recommeDcled  for  appropriation  to  com- 
plete the  project  for  permanent  works  over  the  whole  tidal  section;  to 
complete  the  works  proposed  at  Martin's  Island:  to  complete  the  pro- 
ject for  Portland  Harbor;  to  do  all  necessary  dredging  for  temporary 
improvement;  to  make  all  necessary  repairs  for  the  maintenance  of  con- 
strnbtion  and  plant* 

APPROPRIATIONS. 

Act  June  23,  1866,  Lower  Willamette $15,000 

Act  March  2,  1867 30,000 

Act  July  25, 1868  (allotted) 21,000 

Act  April  10, 1869  (allotted) 4..     13,365 

Act  July  11,  1870 31,000 

Act  June  10,  1872 50,000 

$160,365 

Act  March  3,  1873,  Lower  Willamette  and  Columbia,  from  Portland 

to  the  sea 20,000 

Act  June  23,  1874 2u,000 

Act  March  3, 1875 20,000 

Act  August  14,  1876 20,000 

Act  June  18,  1878 30,000 

Act  March  3.  1879 45,000 

155.000 

Act  June  14, 1880,  Lower  Willamette  and  Columbfk,  from  Portland, 

Oregon,  to  the  sea,  including  bar  at  the  mouth  of  the  Columbia. .    45, 000 

ActMarch3,  1881 45,000 

Act  August  2,  1882 100,000 

190,000 

Act  July  5,  1884,  Columbia  and  Lower  Willamette  rivers,  below  Portland, 

Oregon 100,000 

Act  August  5,  1886.^. 75,000 

Total 680.365 

For  commercial  statistics,  see  letter  of  transmittal. 

Money  staUment. 

July  1,  1686,  amount  available $0.51 

Amount  appropriated  by  act  approved  August  5, 1886 75, 000. 00 

75,000.51 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18:f6 50,396.46 

July  1,  1887,  amount  available 24,604.05 

{Amount  (estimated)  required  for  completion  of  existing  project 400,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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UU2. 
IMPROVEMENT  OF  UPPER  WILLAMETTE  RIVER,  OREGON. 

The  object  of  the  improvement  is  to  secure  light-draught  navigation 
as  far  up  as  Eugene  City,  Oregon,  inclusive  of  12  miles  of  tributaries,  an 
aggregate  distance  of  184  miles. 

The  plan  consists  of  snagging,  bar  scraping,  wing-dam  construction, 
and  rock-blasting.  The  present  project  was  adopted  in  1878.  Esti- 
mated cost  was  $80,000,  exclusive  of  about  $12,000  per  year  for  main- 
tenance. The  total  amount  appropriated  to  date  for  this  project,  $84,000. 
Amount  expended  thereon  to  date,  $81,089.27. 

Operations  were  commenced  about  the  middle  of  September,  1886, 
by  putting  the  snag-boat  Corvallis  in  thorough  repair.  The  following 
work  was  done  upon  her,  at  a  cost  of  $900,  and  she  was  placed  in  the 
field  September  27: 

Cavallis  refitted,  new  bitts,  new  braces  on  sheer  legs,  ten  new  deck 
beams  forward,  six  new  deck  beams  aft,  six  new  bucket  planks,  caulked 
all  round,  six  new  wheel  buckets,  8-foot  pieces  of  oak  on  each  side, 
strengthened  cylinder-bearing  for  shaft,  holes  repaired  on  each  side  of 
gunwale,'  one  piston-ring  replaced,  new  covering-board  forward,  feed- 
pipe repaired. 

Owing  to  the  lateness  of  the  season  and  the  extremely  low  stage  of 
the  river  impeding  the  progress  of  the  boat,  the  winter  freshet  of  the 
Willamette  came  on  before  the  work  contemplated  was  completed,  and 
she  was  laid  up  with  a  view  of  renewing  operations  in  the  spring. 

Unfortunately  the  failure  of  the  river  and  harbor  bill  in  this  interval 
rendered  it  necessary  to  suspend  all  further  operations  and  use  the 
balance  of  the  appropriation  in  the  care  and  maintenance  of  plant  and 
constructions. 

The  following  work  was  done: 


Month. 

Feet  of  wing- 
dams 
constracted. 

Namber  of 

snags 
removed. 

Kind. 

October 

100 

164 
165 
67 

\ 

l^Tovoinbcr..  ..................... 

>  Cottonwood,  fir,  ash,  and  willow. 

December 

' 

39.6 

An  examination  of  the  river  at  Corvallis,  Oregon,  in  compliance  with 
Senate  resolution  calling  for  8ame,  with  a  view  to  determine  project 
for  preventing  a  cut-off  at  that  point  was  made,  and  a  project  com- 
pleted and  presented,  as  follows: 

RESOLUTION. 

In  the  Senate  of  the  United  States, 

December  13, 1886. 
Whereas,  It  is  alleged  that  the  Willamette  River,  uear  the  city  of  Corvallis,  is  about 
to  cut  a  Dew  channel  by  which  said  city  will  be  left  at  a  considerable  distance  from 
the  river,  the  navigation  of  the  river  destroyed  or  greatly  impaired,  and  mach  dam- 
age dune  to  adjacent  lands : 

Resolved^  That  the  Secretary  of  War  be,  and  heis  hereby,  directed  to  cause  an  ex- 
amination of  said  river  at  said  point  to  be  made,  and  report  to  the  Senate  at  the 
earliest  practicable  day,  what  works,  if  any,  are  necessary  to  prevent  such  threat- 
ened change  in  the  channel  of  the  river,  and  an  estimate  of  the  cost  thereof. 

Anson  G.  McCook, 

Secretary. 
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letter  of  the  chief  of  eng1xeer8. 

Office  of  the  Chief  of  Engineers,  United  States  Army, 

Waahingtony  D.  C,  December  14,  1886. 
Sir:  The  inclosed  copy  of  a  resolution  of  the  Senate  of  the  United  States,  dated 
December  13,  1886,  is  transmitted  for  yoar  information  and  for  report. 

You  will  proceed  at  the  earliest  practicable  period  to  make  such  examination  of  the 
locality  in  question  as  will  enable  you  to  comply  with  the  requirements  of  the  reso- 
lution and  submit  an  estimate  of  the  cost  of  such  work  as  you  may  deom  it  advisable 
to  propose. 

The  expenses  of  the  examination  will  be  defrayed  from  the  appropriation  for  im- 
proving the  Upper  Willamette  River  above  Portland,  Oregon. 
By  command  of  Brigadier-General  Dnane. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Colonel  of  Engineers,  Bet  Maj,  Gen.,  U.  8,  A. 

Maj.  W.  A.  Jones, 

Corps  of  Engineers,  Portland,  Oregon, 


report  of  major  W.  a.  JONES  ON  THREATENED  CUT-OFF. 

January  8, 1887. 
Sir  :  I  have  the  honor  to  submit,  in  compliance  with  instructions  contained  in 
Department  letter  of  December  14,  1888,  the  following  report  upon  the  threatened 
cut-off  in  the  Willamette  River,  at  Corvallis,  Oregon : 

report. 

The  city  of  Corvallis  is  situated  on  the  lower  arm  of  a  deep  S  bend  in  the  Willamette 
River.  In  the  first,  or  upper  concave  of  this  bend,  the  river  has  cut  in  deeply  and 
now  threatens  a  cut-off  at  the  point  shown  on  the  sketch  herewith. 

The  city  st-ands  on  a  low  bluff  of  hard  alluvium  on  the  western  border  of  the  wide 
bottom  of  soft  material  through  which  the  river  runs.  Through  this  bottom  the 
stream,  subject  to  sudden  and  extremely  violent  floods,  meanders  through  channels 
and  sloughs  that  are  continually  shifting  over  considerable  distances  from  side  to  side. 

The  winter  floods  usually  cover  this  alluvial  bottom  several  feet  deep.  Below  the 
concave  behd,  where  the  cut-off  is  threatened,  the  river  floods  usually  cover  the 
whole  bottom  down  to  the  river  below  the  city  to  a  depth  of  from  4  to  8  feet.  The 
flood  velocities  probably  reach  as  high  as  7  miles  per  hour.  As  soon  as  the  river  gets 
out  of  its  banks  a  great  volume  is  carried  across  the  peninsula  along  the  line  P  Qi 
The  velocity,  as  indicated  by  the  heavy  deposits'  of  large  gravel,  musD  be  considera* 
ble.  Deep  gullies  are  cut  along  here  in  man^  places.  At  the  point  of  the  threat- 
ened cut-off  the  river  has  been  gradually  cutting  into  the  concave  bend  and  moving 
its  apex  down- stream.  This  process  will  continue  until  the  resistance  to  the  flow  of 
water  around  the  bend  at  overflow  stages  will  be  greater  than  that  straight  across  or 
through  some  old  slough  above.  As  the  conditions  are  favorable  for  a  cut-off,  the 
chances  are  in  favor  ofthe  former.  This  may  occur  at  any  future  winter  freshet. 
Two  methods  of  preventing  the  threatened  diversion  of  the  river-bed  present  them- 
selves : 

(1)  Divert  the  river  above, — That  is  to  say,  lead  it  across  the  upper  t>eninsu1a  of  the 
bend,  which  is  all  overflowed  at  ordinary  high  water,  bringing  it  into  the  old  chan- 
nel somewhere  in  the  vicinity  of  the  point  marked  A  on  the  river  sketch  herewith. 
This  peninsula  is,  in  my  judgment,  the  field  of  a  long-continued  aggression  of  the 
river  into  the  upper  concave  bend  of  the  S. 

It  is  densely  covered  with  cotton-wood  forest,  many  of  the  trees  being  of  great 
size,  and  many  having  evidently  died  of  old  age«  There  are  some  low  swales  that 
would  seem  at  first  glance  to  have  been  paths  of  the  river  across  the  peninsula ;  but 
the  probabilities  are  that  they  are  only  evidences  of  the  progress  of  the  river  in  form- 
ing it  and  of  local  paths  of  the  high- water  discharge.  I  have  seen  no  strong  tend- 
ency of  tbo  river  at  any  point  to  cut  across  this  point.  All  this,  taken  in  connection 
with  the  fact  tbat  the  ground  is  occupied  with  stumps  and  roots  of  a  dense  forest, 
and  the  fact  tbat  tho  proposition  of  making  a  cut-off  is  one  always  attended  with 
difficulty  and  uncertainty  and  unexpected  results  at  otiier  points,  leads  me  to  the 
opinion  that  it  will  not  be  advisable  to  attempt  it  here. 

(2)  Bevet  the  concave  bank  at  the  threatened  point. — The  line  (o  be  protected  is  about 
6,000  feet  long,  as  shown  on  the  sketch.    If  this  can  be  held  at  reasonable  cost  it  will 
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be  the  proper  method,  as  there  will  he  uo  disturbance  of  the  regimeu  of  the  river, 
Dor  of  any  vested  property  rights  that  may  have  grown  up  in  the  vicinity.  Two 
things  are  essential  to  this  project.  One  to  hold  the  unstable  bank  and  the  other  to 
prevent  the  high-water  discharge  fh>m  crossing  the  lower  peninsula  of  the  S  with 
velocity  sufficient  to  cause  the  deposition  of  gravel  and  sand  on  the  cultivated  land. 

It  is  proposed  to  revet  the  whole  slope  with  a  brush  mattress  to  some  distance  be- 
low low  water,  first  cutting  it  down  from  the  vertical  to  a  slope  of  1  or  1^  with  a  hv- 
dranlio  Jet.  To  make  this  permanent  a  growth  of  willows  and  cotton-wood  shonld 
be  cultivated  over  the  slope  and  upon  the  berme  at  its  crest. 

To  slacken  the  current  across  the  lower  peninsula  at  high- water  stages  it  is  pro- 
posed to  lay  a  braced  hurdle  10  feet  back  of  and  along  the  drest  of  the  revetted  slope, 
upon  the  line  shown  in  the  sketch,  extending  to  high-water  line;  The  water  will 
then  cover  the  area  below  as  before,  but  will  pass  over  it  with  low  velocity,  and  the 
deposit  will  benefit  the  land.  The  data  for  the  following  estimates  are  based  upon 
intormation  on  file  and  upon  a  survey  of  the  Oregon  Pacific  Kailroad  along  the  line 
of  the  bank  to  be  protected. 

ESTIMATE. 

Cutting  down  slope,  50,000  cubic  yards,  at  4  cents f2,000 

Mattress  description  (wattled  mattress  of  willow  poles  and  brush  laid  con- 
tinuous from  a  scow  with  ways  projecting  over  bank),  20,000  square  yards, 

at  40  cents • 8,000 

Hurdle  description  (let  6-inch  fir  poles  3  feet  into  the  ground  at  intervals  of 
3  feet;  wattle  strongly  with  brush  and  cap  with  double  waling  of  3  inch  by 
6  inch  timber;  brace  with  3  inch  by  6  incn  pieces  to  a  row  of  similar  posts 
let  into  the  ground  about  12  feet  behind  the  hurdle,  and  spiked  on ;  these 

posts  to  project  1  foot  above  ground),  6,000  linear  feet,  at  30  cents 1, 800 

Willow  planting  and  contingencies 1,200 

Engineering  expenses 1,000 

Total 14,000 

As  the  winter  freshet  had  set  in  when  my  instructions  were  received  in  this  matter 
it  was  not  practicable  to  make  any  snrvev  in  connection  with  the  examination. 

In  view  of  the  fact  that  the  threatened  cut-off  would  isolate  the  city  of  Corvallis 
from  the  river,  it  seems  to  me  proper  that  the  work  should  be  done. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 

It  is  proposed  to  apply  ^Jie  appropriation  asked  for  as  follows : 

Completion  of  new  snag-boat i7,000 

Current  operations  for  maintenance  of  channel 12,000 

Rock  removal  and  wing-dams 7,000 

Surveys 3,000 

Total 29,000 

APPBOPEIATIONS. 

Act  March  3,  1871 |16,000 

Act  March  3, 1873... 3,000 

Act  June  23, 1874 7,500 

Act  March  3,  1S75 25,000 

ActAugust  14,  1876 20,000 

ActAngustl8,  1878 20,000 

Act  March'3,  1879 12,000 

Act  June  14, 1880  ..-. 12,000 

AotMarch  3,1881 15,000 

Act  August  2,  1882 5,000 

Act  Ju^  5,  1884 10.000 

ActAugust  5,1886 10.000 

Total 165,500 

For  commercial  statistics,  see  letter  of  transmittal. 
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Money  statement. 

July  1,  1886,  amount  available $15.48 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000. 00 

10,015.48 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 7,104.75 

July  1,  1887,  amount  available 2,910.73 

^Amount  (estimated)  required  for  completion  of  existing  project : 

Consimction |7,000.00 

Snag-boat 7,000.00 

Maintenance 12,000.00 

Surveys , 3,000.00 

29,000.00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889    29, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


UU3. 


IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND 
WASHINGTON  TERRITORY. 

The  plan  of  this  improvement  consists  in  snbmerged-rock  blasting 
and  bar-scraping  to  secare  a  low- water  channel  of  5^  feet  in  the  Golam- 
bia  as  far  as  Ainsworth,  and  4^  feet  in  the  Snake  as  far  as  Lewiston. 
The  original  estimate  of  cost  is  $132,000.  .Total  appropriation  for  this 
project,  $121,000.  Amount  expended  thereon  to  date,  $121,000.  The 
project  covers  the  Golnmbia  Biver  from  Celilo,  Oregon,  to  the  mouth 
of  the  Snake,  at  Ainsworih,  Wash.,  and  the  Snake  from  this  point  to 
Lewiston,  Idaho. 

It  was  decided  in  the  outset  to  do  the  season's  work  by  hired  labor, 
instead  of  by  contract,  as  had  hitherto  been  done,  on  account  of  the 
excessive  prices  which  had  been  paid  for  the  kind  of  work  involved, 
and  to  make  a  careful  survey  of  as  many  of  the  rapids  below  Biparia, 
commencing  at  Texas  Bapids,  as  the  funds  in  hand  would  Justify. 

To  this  end  a  large  drill-scow  was  built  at  Lewiston  and  completed 
and  furnished  with  a  complete  outfit  for  hand-drilling  and  blasting  in 
the  dangerous  rapids  of  this  river.  Funds  in  hand  did  not  justify  fur- 
nishing her  with  a  steam  plant  Her  keel  was  laid  October  2,  and  No- 
vember 1  she  was  anchored  in  Texas  Bapids  and  at  work,  having  been 
taken  down  the  river  70  miles  by  her  crew  of  skilled  boatmen.  Two 
large  skiffs  were  also  built  at  the  same  time. 

This  scow  carries  a  house  on  deck  for  quarters,  store-rooms,  etc.,  a 
large  projecting  platform  astern,  upon  which  the  drillers  stand  while 
at  work,  and  four  stout  spuds  fore  and  aft  arranged  with  simple  tackle 
for  raising  her  slightly  in  the  rapids  while  at  work,  so  as  to  have  a  por- 
tion of  her  weight  carried  on  the  spuds.  This,  in  coBuection  with  her 
anchorings,  gives  a  stable  platform  from  which  the  drilling  can  be  car- 
ried on.  The  water  over  the  rocks  to  be  removed  on  these  rapids  is 
more  or  less  shallow.  The  scow  is  anchored  so  that  the  platform  rests 
just  above  them.  Holes  are  drilled  and  charged  with  sufficient  iK>wder 
to  break  up  the  rock  into  such  small  fragments  as  the  current  will  carry 
away.  The  firing  has  usually  been  done  by  means  of  time  fases.  Some- 
times a  large  charge  is  laid  upon  the  top  of  the  rock  in  case  of  sufficient 
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depth  of  water  for  efficient  tamping.  This  seems  like  a  simple  opera- 
tion,  but  in  the  dlfficalt  rapids  of  this  river  it  reqnires  great  skill  and 
judgment. 

The  following  work  was  done : 

Cnblo  yards. 

Texas  Rapids 425 

Little  Goose  Rapids 66 

Total * 490 

At  Log  Cabin  Bapids,  where  a  very  narrow  channel  passes  a  project- 
ing point  of  d6bris  from  the  shore,  a  strongly  framed  and  ironed  crib, 
400  cubic  yards,  was  laid  around  the  point  for  boats  to  sheer  against 
in  passing,  and  has  proven  a  very  satisfactory  solution  of  the  question 
of  passing  one  of  the  worst  places  between  Kiparia  and  Lewiston. 

The  crib  cost,  complete  and  in  place,  $950. 

The  survey  party  made  a  detailed  examination  of  Texas  Bapids,  a 
place  where  improvement  will  be  attended  with  considerable  difficulty 
and  expense. 

The  following  was  done : 

Slopes  at  high  and  low  water  determined.  v 

Low-water  velocities  determined. 
All  rocks  and  reefs  located  with  plane  table. 
Ample  soundings  taken. 

Low-water  discbarge  determined  approximately  in  a  favorable  reach  below  the 
rapids. 
Tbe  highest  velocitv  noted  was  9.48  miles  per  hour. 
The  low-water  discharge  was  found  to  be  ii^,346  cubic  feet  per  second. 

The  following  charts  of  the  Texas  Bapids  have  been  prepared  : 

General  chart  showing  sonndings,  rocks,  and  reefs. 

Sheet  of  sections. 

Longitudinal  profile  showing  slope  and  bed. 

From  these  it  appears  that  this  obstruction  results  from  an  insuffi- 
cient section,  especially  during  low  stages^  and  that  such  velocities  as 
9^  miles  per  hour  are  developed  by  the  damming  effect  of  the  constric- 
tion. The  river  has  not  yet  cut  a  normal  channel  through  the  rocks  at 
this  point.  Under  the  project  for  improvement  with  which  we  are  now 
working  it  will  not  be  possible  to  do  much  good  at  this  point  except  in 
this,  that  the  rocks  we  may  remove  now  are  a  portion  of  the  large 
quantity  which  ultimately  will  have  to  be  removed.  Before  such  exten- 
sive operations  are  undertaken,  however,  it  is  very  essential  that  a  very 
careful  survey  should  be  made  of  the  whole  river  below  Grand  Ca&on. 

The  discharge  measurements  show  Snake  Biver  to  be  of  considera- 
ble magnitude.  The  whole  slope  from  Lewiston  to  the  mouth,  a  dis- 
tance of  137  miles,  is  2.9  feet  per  mile. 

Similar  surveys  were  made  at  Monumental  Bapids,  Long  Grossing 
BapidSy  and  Pine  Tree  Bapids. 

Towards  the  close  of  the  month  of  December,  as  the  funds  were  about 
exhausted  and  the  season  for  running  ice  at  hand,  both  parties  were 
disbanded  and  the  plant  laid  up  at  Almota,  Wash.,  where  it  would  be 
free  of  danger  from  ice.  It  was  afterward  removed  to  Lewiston,  Idaho, 
for  better  convenience  in  the  care  of  it. 

It  is  to  be  observed  that  independent  of  the  cost  of  plant  the  removal 
of  the  rock  in  this  season's  work  cost  $7.30  per  cubic  yard.  The  wear 
and  tear  and  maintenance  of  plant  should  be  added  to  this,  but  it  can 
not  be  determined  from  the  operations  of  one  season.  It  is  very  easy  to 
see,  however,  that  there  has  been  a  large  reduction  upon  the  previous 
cost  of  doiug  this  work  by  contract. 
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RlfiSUMlfc  OF  MONTHLY  OPERATIONS. 

September^  1886. 

Operations  daring  the  month  consisted  of  organizing  survey  and 
blasting  parties  and  assembling  the  necessary  men,  boats,  and  laaterial 
for  operations  during  the  season. 

October,  1886. 

Survey  party. — Survey  party  of  nine  men  left  Portland,  Oregon,  on  the 
2d  instant,  and,  assembling  boats  and  supplies  at  Biparia,  Wash.,  reached 
Texas  Bapids  on  the  7th.  Water  low  and  favorable  for  work.  Sound- 
ings taken  from  head  to  foot  of  rapids,  and  a  distance  of  1,021  feet 
measured  off  below  the  foot  of  the  rapids  where  there  are  comparatively 
few  rock  obstiTictions.  A  great  number  of  soundings  were  taken  amidst 
the  rapids,  and  required  information  obtained  to  show  the  slope  and 
enable  numerous  cross-sections  of  the  river  to  be  made.  Surface  veloci- 
ties were  taken,  and  plane  table  work,  locating  and  defining  the  rocks 
and  reefs,  has  been  carried  on  over  the  whole  field.  A  great  deal  of 
work  in  a  difiQcult  and  dangerous  rapid  has  been  accomplished. 

Blasting  party. — During  the  month  a  drill-scow  and  two  large  skiffs 
were  built  by  hired  labor  at  Lewiston,  Idaho,  under  speeial  authority, 
at  a  cost  of  $1,200. 

Party  was  assembled  at  Lewiston  and  moved  down  the  river  with  the 
boats,  and  was  anchored  and  at  work  in  the  Texas  Bapids  the  day  after 
arrival    A  rapid  and  skillful  performance. 

November^  1886. 

Operations  directed  to  removal  of  submerged  rock  from  rapids  at 
Texas  Ferry  and  Little  Goose  Island,  and  to  the  survey  of  rapids  at 
Texas  Ferry  and  below. 

Blasting  party. — Operations  on  drill-scow  commenced  1st  instant  at 
Texas  Bapids.  The  rapids  of  Snake  Biver  are  so  swift  and  rocky  that 
handling  the  scow  in  them  is  very  difficult  and  dangerous  work. 

Working  party  consisted  of  1  overseer,  1  foreman,  1  blacksmith.  1 
helper,  1  carpenter,  1  store-keeper,  3  boatmen,  8  drillers,  1  cook,  1  cook's 
helper. 

Up  to  the  14th  instant  125  cubic  yards  of  rock  had  been  removed, 
when  the  scow  was  ordered  up  to  Little  Goose  Island  and  put  to  work 
on  a  number  of  small  bowlders  widely  scattered  about  along  the  chan- 
nel. By  the  21st  these  were  all  removed,  amounting  to  65  cubic  yards, 
and  the  scow  dropped  down  to  Texas  Bapids  and  resumed  work  at  that 
point.  In  21  dajs  190  cubic  yards  of  rock  were  removed.  This  at  last 
year's  contract  price,  $18  per  cubic  yard,  would  have  cost  $3,420.  The 
entire  expense  of!  this  party,  including  all  supplies  whatever,  does  not 
exceed  $1,800  per  month. 

Survey  party. — Operations  were  continued  upon  survey  of  Texas 
Bapids  and  platting  field  work  to  be  furnished  in  time  to  direct  blast- 
ing work  at  same  place.  Work  was  completed  here  on  the  13th,  and 
on  the  14th  the  party  dropped  down  to  Monumental  Bapids,  21  miles 
below.  Bemained  here  until  the  24th,  completing  the  survey  at  this 
point,  and  moved  down  to  Long  Grossing'  Bapids,  where  operations 
were  continued  until  end  of  the  month. 

Survey  party  composed  of  1  assistant  engineer,  1  transitman,  2  re- 
corders, 4  boatmen,  1  cook,  1  mess  boy. 
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December^  1886. 

Survey  party. — Survey  of  Long  CrossiDg  Eapids  completed  on  4th 
instant.  On  the  5th  and  6th  instants  measurements  for  low-water  dis- 
charge were  made  at  favorable  point  in  the  vicinity. 

On  the  9th  instant  the  survey  of  the  Pine  Tree  Kapids  having  been 
completed,  the  party,  under  original  instructions,  dropped  down  to 
Ainsworth.  Men,  stores,  and  camp  equipage  were  shipped  to  Kiparia, 
and  the  party  proceeded  in  its  boats  to  Oelilo,  and  from  there  to  Port- 
land by  rail,  where  it  was  disbanded  on  the  18th  instant. 

Blasting  party. — Operations  continued  at  Texas  Bapids^  300  cubic 
yards  of  rock  removed.  Party  disbanded  on  the  29th  instant,  and  drill- 
scow  and  plant  laid  up  at  Almota,  the  nearest  point  where  it  would  be 
safe  from  moving  ice. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  submerged-rock 
blasting  in  the  rapids  and  the  removal  of  cobble-stone  bars  between 
Biparia,  Wash.,  and  Lewiston,  Idaho. 

APPROPRIATIONS. 

Upper  Colombia  River : 

Act  June  10,  1872 $50,000 

Act  June  23,  1874 20,000 

Act  March  3,  1875 36,000* 

$105,000 

Upper  Columbia  and  Snake  rivers : 

Act  August  14, 1876 15,000 

Act  June  18, 1878 20,000 

Act  March  3,  1879 1 20,000 

Act  Jane  14, 1880 15,000 

Act  March  3, 1881 15.000 

Act  August  2,  1882....» 6.000 

Act  July  5,  1834 20,000 

111,000 

Upper  Columbia  River,  including  Snake  River : 

Act  Augusts,  1886 10,000 

Total 226,000 

For  commercial  statistics,  see  letter  of  transmittal. 

Money  statement, 

July  1,  1886,  amount  available $2,371.60 

Amount  appropriated  by  act  approved  August  5,  1886. 10, 000. 00 

12,371.60 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabiliUes  outstanding  July  1,  1886 $12,345.45 

July  1.  1887,  outstanding  liabilities ^ 26.15 

12,371.60 

f  Amount  '(estimated)  required  far  completion  of  existing  project 26, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

^      18d9 26,000.00 

Submitted  in  compliance  with  rcnuirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


UU4. 

IMPROVEMENT  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 

The  plan  here  is  to  make  a  channel  thron^h  rock  reefs  and  cobble* 
stone  bars  over  a  distance  of  40  miles  above  Lewiston,  to  secure  a  depth 
of  4  feet  at  low  water.  The  original  estimated  cost  was  $34,424.  Total 
appropriation  to  date,  $15,000.    Total  expenditures,  $15,000.    No  funds 
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have  been  available  daring  the  fiscal  year,  and  there  are  no  operations 
to  report.  It  is  proposed  during  the  coming  year  to  complete  the 
project.  This  line  will  tap  an  exceedingly  rich  and  productive  country, 
and  when  the  small  cost  of  the  improvement  is  considered,  it  seems  ad- 
visable to  complete  it  at  once. 

APPROPRIATIONS. 

Act  March  3, 1879 $5,000 

ActJune  14,  1880 5,000 

ActAugnsta,  1882 5,000 

Total i 15,000 

For  commercial  statistics,  see  letter  of  transmittal. 

Money  statement 

i  Amount  (estimated)  required  for  completion  of  existing  project...^ $19, 424. 00 
Amount  that  can  be  profitably  expendeid  In  fiscal  year  en£ng  June  30, 1889    19, 424. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


UUs. 
IMPROVEMENT  OF  COWLITZ  RIVER,  WASHINGTON  TERRITORT. 

The  plan  of.improvement  of  this  river  consists  in  wing-dam  construc- 
tion, bar-scraping,  and  snagging  operations,  to  secare  light-draaght 
navigation  up  to  Toledo,  a  little  more  than  30  miles  above  the  mouth. 

The  original  estimated  cost  of  this  work  is  $3,000  for  the  first  year 
and  an  annual  expenditure  thereafter  of  $2,000  for  maintenance.  The 
amount  expended  to  the  end  of  the  fiscal  year  is  $8,000. 

The  work  of  improvement  on  this  river  has  made  a  commercial  de- 
velopment very  large  in  proportion  to  the  amount  expended,  and  I  am 
of  the  opinion  that  operations  should  be  extended  to  Klikitat  Bridge, 
about  20  miles  above  Toledo,  and  also  to  include  shore-protection  where 
necessary.    The  estimate  submitted  has  this  extension  in  view. 

OPERATIONS. 

October,  1880. — The  steamer  Toledo^  engaged  in  snagging  operations. 
bar-sluiciDg,  rock- blasting,  and  wing-dam  construction. 

At  Stock's  Bar  a  dam  90  feet  long  and  2^  feet  high,  containing  250 
sacks  gravel  and  12  cords  of  brush,  was  constructed,  and  at  Jones's  Bar 
4  large  rocks  were  blasted  out  and  removed. 

Novembevy  1886. — Operations  under  the  present  appropriation  com- 
pleted. Over  the  reach  of  30  miles  from  Toledo  to  the  mouth  of  the 
river  a  navigable  depth  of  2J  feet  was  gained  at  extraordinary  low 
water.  The  river  was  full  of  snags  and  stumps  of  enormous  size,  mostly 
buried  in  the  sand  and  gravel,  and  in  many  places  there  was  but  15 
inches  water.  These  snags  and  stumps  were  removed  by  liberal  use  of 
giant  powder.  The  bars  were  deepened  by  sluicing,  horse-scraping, 
and  shoveling.  Just  below  Toledo  the  river  was  diverted  by  digging  a 
new  channel  1,200  feet  long  and  the  river  turned  into  it. 
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A  wiDg-dam  was  constructed  ajt  Stock's  Bar  100  fe6t  long,  containing 
250  tons  gavel  and  50  cords  brash,  and  a  depth  of  water  obtained  on 
the  bar  of  3J  feet. 


Month. 

Wing-dam 
conatruoted. 

SnaRB 
removed. 

Kind. 

October 

November 

Feet. 
90 
100 

Number. 
238 

77 

\  Aab,  fir,  and  willow. 

Total 

190 

315 

. 

Particular  attention  is  called  to  the  very  successful  and  economical 
season's  operations  on  this  river.  At  an  expenditure  of  $2,000  a  reach 
of  30' miles  of  river,  carrying  very  many  embedded  snags  and  stumps 
and'extremely  obstructed  by  shallow  bars,  was  cleared  so  as  to  afford 
a  draught  of  2^  feet  of  water  at  a  low- water  stage^  lower  than  any  that 
has  hitherto  been  observed. 

APPBOPRIATIONS. 

Act  June  14,  1880 $2,000 

Act  March  3,  1881,.'. 1,000 

Act  August  2,  1882 1,000 

Act  July  5, 1884 \ 2,000 

Act  Augusts,  1886 2,000 

Total 8,000 

For  commercial  statistics,  see  letter  of  transmittal. 

Money  statement 

Amount  aDpropriated  by  act  approved  Augast  5, 1886 $2, 000. 00 

July  1,  18b7,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 2,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Comns  (^hristi.  Tftx..  imDrovement of  chazinfil to..... r ........ 

Coortableaii  Bayoa,  La.,  improvement  of... 

Cowlitz  fiivcr  Wa8h..iinDroy6in8iitof  .....  .................. 

Crescent  City  Harbor,  Cal.,  exaralDaiion  of,  for  a  sea-wall  ftom 
Battery  Point  to  Flat  Rock 

Cnmberlfand  River  K v..  imorovemeDt  of  sonth  fork  of. 

Cumberland  Kiver,  Tenn.  and  Ky.,  improvement  of 

Cumberland  Sound,  Fla.  and  Ga.,  entrance  to,  improvement  of. 
Cnrrituck  Sound.  Imnrovement  of ............................. 

Cypress  Bayou, La., examination  of 

Cypress  Bayou,  Tex.,  improvement  of 

Dan  River  Va.  improvement  of 

T>a.rhv  ("irAAlr  "Pa     ATftminntion  nnrl  RnrvAv  of         .. 

D'ArDonne Bavou  La.. imnrovement of 

Davis's  Island  Dam,  Ohio  Hi ^^r,  op^^rating  and  CM'e  of.  .....*«  ^ 

Defenses  sea-coast  and  lake  f^ntier  ...     ...................... 

Delaware  Breakwater  Harbor,  improvement  of - 

Delaware  River,  Pa.  and  N.  J.,  improvement  of 

Dea  Moines  Ranids  Canal.  Misssissinnl  River 

Des  MoineH  Rapids  Canal,  operating  and  care  of 

DetroitRiver  Micb..  imnrovement  of 

Doboy  Bar  Ga  ,  improvement  of 

Doboy  Bar  to  Doboy  Island,  Ga.,  examination  and  survey  of . . 
Dmh  Mofn ah  TlATiirlfl  Canid.  drv.doAk  at _ 

Dubuqne,  Iowa,  improvement  of  harbor  at 

Dubnque,  Iowa,  ice-harbor  at.... .............................. 

Duck  Creek,  Dol^  improvement  of 

Duck  Creek,  Del?,  examination  and  survey  of 

Duck  Island  Harbor,  Long  Island  Sound,  Conn.,  examination 
of  for  harbor  of  refuge 

Duck  River,  Tenn.,  improvement  of 

Dnedomona  River.  La.,  examination  of.. 

Duiiith  Harbor,  Minn^'improvement  of. 

Dunkirk  Harbor,  N.  Tt.,  improvement  of 

Duties  and  rank  of  officers  of  the  Corns  of  Rnirineers 

Dnxbury  Harbor,  MasSr,  examination  and  survey  of t 

JB. 

£agie  Harlwr,  Micht,  improvement  of. .......T-r..,......r^^-- 

Rast  Chester  Creek,  if.  '^..  imnrovement  of 

East  River,  N.  Y.,  removal  of  obstructions  from 

Eastern  Branch,  Potomac  River,  bridge  over,  at  Waahington, 

Roho  Harbor,  New  Rochelle,  N.  Y.,  improvement  of 

Rdenton  Bav.  N. C.  imnrovement  of ............. .............. 

Rdisto  River,  S.  C,  improvement  of 

Edisto  River,  S.  Cy  examination  of  Nortli  Fork  of 

Elizabeth  River.  N'.  J.,  imnrovement  of 

Elk  River,  W.  Va.,  improvement  of..... 

Engineer  Depot 

Engineer  School  of  Application , 

Erie  Harbor,  Pa.,  improvement  of 

Escambia  River,  Ala.  and  Fla.,  improvement  of 

Kvansville,  Ind.,  Ohio  River  near^  examination  of r . . . . 

Examinations,  surveys,  and  contingencies  of  rivers  and  har- 
bors estimates  for  ......  .......................  ........... 

Explorations  and  surveys,  Department  of  California 

8147 

Explorations  and  surveys  in  Department  of  Dakota  

8140 

Explorations  and  surveys  in  Division  of  the  Missouri 

8146 

Explorations  and  surveys  in  Division  of  the  Pacific 

3147 

Explorations  and  surveys,  Department  of  the  Columbia 

Explorations  and  reconnaissances,  estimatos  for 

8161 

F. 

Falrlee  Creek,  Md.,  examination  of 

Falmortf  Harbor  Ohio  imnrovement  of    ....  ..     ............. 

Falls  of  the  Ohio  River,  imnrovement  of  navlfiratiOD  at 

Falls  of  St.  Anthony,  Minn.,  preservation  of 

Falmouth  Harbor,  Mass.,  examination  of 

Farm  Creek,  111.,  examination  of,  with  view  to  changing  its 
course 
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Feather  and  Sacramento  rivers,  Cal.,  IroproTement  of 

FiBh-Traya,  Falls  of  the  Potomao,  erection  of 

Five-Mile  River  Harbor,  Conn.,  examination  and  sarvey  of.... 
Flint  River,  Qa.,  from  Kontezama  to  Old  Agency,  ezamina- 

tion  and  sarvey  of : 

Flint  River,  Oa..  improvement  of. 

FliishinicBav,  If.  Y.,  improvement  of 

Forestville,  Lake  Hnron,  Mich.,  examination  of.  for  harbor  at. 
Forked  Deer  River,  Tenn.,  examination  of  Korth  Fork,  below 

Dyerabnrgh 

Fort  Brown,  Tex.,  protection  of  river  bank  at 

Fortifloations,  estimates 

Fourche  River,  Ark.,  improvement  of 

Fox  and  Wisconsin  rivers,  improvement  of 

Fox  River,  Improvement,  operating,  and  care  of 

Frankford  Creek,  Pa.,  improvement  of 

Frankfort  Harbor,  Mich.,  improvement  of ^ 

French  Broad  River,  K.  C,  unpiovement  of 

French  Broad  River,  Tenn..  improvement  of 

Fulton,  Ark.,  lakes  coimecting  with  Red  River,  between  Shreve- 

port)  Ark.,  and,  examination  of 

G. 

Galveeton  Bay.  ship  channel  in,  improvement  of 

Galveston  Hiwoor,  Tex.,  improvement  of  entrance  to 

Gasconade  River.  Mo.,  improvement  of 

G<inley  River,  W.  Va.,  examination  of 

Gedney's  Channel,  Kew  York  Harbor,  improvement  of 

Georgetown  Harbor,  S.  C. ,  improvement  of 

Georgetown  and  Washington  narbors,  D.  C,  improvement  of. 
Gilbert's  Bar,  Indian  River,  Fla.,  sarvey  of  channel  fh»m  Hani- 

over  to 

Gloucester  Harbor,  Mass.,  improvement  of 

Glen  Cove  Harbor,  K.  Y.,  examination  of 

GowanasBay,  K.  Y.,  improvement  of 

Grand  Haven  Harbor,  Mich.|improvement  of. 

Grass  River  at  Massena,  K.  Y.,  improvement  ef 

Grand  Marais  Harbor,  Mich.,  improvement  of 

Grand  Marais,  Minn.,  improvement  of  harbor  at 

Grand  River,  Mich.,  improvement  of 

Grand  River,  Mich.,  examination  of 

Grand  Traverse  Bay,  Mich.,  for  connection  with  Torch  I^ke 

near  Eastport,  examination  of 

Great  Kanawha  River,  W:  Ya.,  harbor  of  reftige  at  month  of. . 

Great  Kanawha  River,  W.  Ya.,  improvement  of 

Great  Pee  Dee  River,  S.  C,  improvement  of 

Great  Sodus  Harbor,  N.  Y.,  improvement  of 

Green  Bay  Harbor,  Wis.,  improvement  of 

Greenport  Harbor,  N.  Y.,  improvement  of 

Gayuidotte  River,  W.  Ya. ,  improvement  of 

Green  and  Barren  River  Navigation  Comi>any,  value  of  prop- 

erty  of 

Gordon's  Landing,  Lake  Cfaamplain,  breakwater  at 

H. 

Hambnrgh  Bay,  HI.,  bars  in,  examination  of. 

Hiffbor  of  refase,  mouth  of  Great  Kanawha  River,  W.  Ya., 
constraction  of 

Harbor  of  refuge,  Sandy  Bay.  Moss 

Harbor  of  refuge,  Sand  Beaca ,  Lake  Huron,  Mich 

Harbor  of  refuge,  Long  Island,  Conn.,  resorvey  of  Dock  Isl- 
and for  

Harbor  of  refuge  near  Cincinnati,  Ohio,  constraction  of 

Harbor  of  refuge,  Sturgeon  Bay  Canal,  W  is 

Harlem  River,  W.  Y.,  improvement  of  

Hay  Lake  Channel,  St  Mary's  River,  improvement  of 

Hanlover,  on  Indian  River,  Fla.,  survey  of  channel  from,  to 
Gilbert's  Bar 

Hero  Islands,  Lake  Champlain,  examination  of  channel  at 

Hell  Gate,  N.  1^.,  improvement  of  navigation  at 

Hiawasseo  River,  Tenn.,  improvement  of 

Hingham  Harbor,  Mass.,  improvement  of 

Honsatonio  River,  Conn.,  improvement  of 

Holston  River,  Tenn.,  examination  and  sarvey  of 

Hudson  River,  N.  Y..  between  New  Baltimore  and  Coxsackie, 
examination  and  sarvey  of 

Hudson  River,  N.  Y.,  improvement  of 

Hudson,  Wis.,  harbor  at,  examination  of 
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Humboldt  Hnrbor  And  Bfty.  CrI.,  improvflinoiit  of 

323 

114 

298 

81 

323 

222 
241 

80 
240 

79 

88 
274 

91 

102 
91 

153 

127 

215 

24 

129 
245 

275 

217 
100 

67 
15 
154 

249 

242 

215 

22 

19 

208 

93 

156 

247 

73 

248 

203 

209 

371 
107 
80 

249 
330 

21 
242 

41 

962 
532 

804 

802 
8J9 

835 
836 

495 

867 

754 
438 

461 
838 

776 

222 
164 
253 
182 

294 
316 

286 
222 

929 

804 

468 
561 

1656 

1261 

1199 
1027 

1037 
1003 

1221 
1657 

2447 
2307 

2144 

1822 
1813 

2119 

1842 
2123 

1911 
1828 

2072 

1872 

1865 
2040 

Hunter's  Crwk,  v^.,  examination  of. 

Huron  Harbor,  Obioj  improyementof 

Hydraulic  mining,  Sacramento  and  Feather  rivers,  snppree- 
8i<m  of - 

I. 

Ice-barbor  at  Dabnqne,  Iowa,  construction  of - 

Ice-harbor  at  Cincinnati,  Ohio,  construction  of 

Ice-harbor  at  head  of  Delaware  Bay,  Del.,  constmction  of 

Ice-barbor  at  mouth  of  Mnskingnm  Kiver,  constractiou  of 

loeUiarbor  at  Marcus  Hook,  Pa.,  constmction  of 

Ice-harbor  at  Newcastle,  Del.,  construction  of 

Illinois  Biver,  improvement  of 

Indian  Ki^er.'Dor,  impro'emt^nt  of.... ........ .... 

Indian  River,  Flo,  survey  of  channel  from  Haul-over  to  Gil- 
bert's Bar 

Inland  waAer-wav  trom  Cbincoteague  Bay  to  Delaware  Bay  . . 

Inside  passage  between  Femandlna  and   St,  John's  Biver, 

Fla.,  Improvement  of 

Inland  navigation  from  Kew  Bone  and  Beanfort,  K.  C,  im- 
provement of 

\ 

Ipswich  River,  Maws.,  improvement  of.... 

Inland  water-way  between  Beaofert  and  New  River,  N.  C.  Im- 
nrovement  of 

Hlinois  and  Michigan  Canal,  report  on  acquisition  of,  and  con- 
struction of  Hennenin  Canal 

jr. 

James  River,  Dak.,  examination  of 

James  River,  Va.,  improvement  of 

Jamaica  Bay,  N.  Y.,  channel  between  Rockaway  Inlet  and, 
examination  of r 

Jonespcrt,  Me.,  improvement  of  Moose-a-beck  Bar  at 

Jekvl 'Creek,  (i a. .  examination  and  survav  of 

K. 

Xanawha  River,  GreRt,  imprcero^'nt  of-  -,,,T.r.r.-.-r ,, 

Ranawha  River.  Little,  ironrovemcnt  of 

Kaskaskia  River,  111. ,  from  New  Athens  to  its  month,  examina- 
tion and  survey  of... 

Kennebec  River,  Bath  and  Augusta,  Me.,  examination  of 

Kennebunk  River,  Me.,  improvement  of. 

Kenosha  Harbor  Wis.,  imnrovement  of 

Kent  Island  Narrows,  Md.,  improvement  of. 

Key  "West  Harbor,  Fla.,  survey  of  entrance  to 

Kentnckv  River  Kv..  imnrovement  of... 

Keyport.Harbor.  N.  J.,  improvement  of. ..  — 

Kentucky  River,  Ky^  operating  and  care  oflocks  and  damson. . 
Kewaunee  Harbor,  \7iSt,  Improvement  of...... 

I/flke  City,  Minn.,  harbor  of  refngo  nt  ........  t , 

Lagrange  Bavou,  Fla. ,  improvement  of 

1268  1 

LaKe  harbors, and  rivers 

1365 

1657 
1543 

2273 
2411 

2200 

1902 
1828 

La  Fonrche  Bavon,  La.,  improvement  of 

Lake  Huron,  Mich.,  harbor  at  Forestville,  examination  and 
survey  of. 

Lake  Champlain,  Narrows,  N.  T..  and  Vt,  improvement  at . . 

Lake  Micbigau,  at  Empire,  with  a  view  to  cutting  channel 

across  the  bar  to  Bar  Lake,  examination  of 

Lake  Pepin,  harbors  of  refuge  on 

L'Anguille  River,  Arlc.,  improvement  of 

Laws  of  Forty -ninth  Congress,  second  session,  affecting  Corps 
of  ED'^incors ........................................... 

Leonurdiown  Harbor,  Md.,  improvement  of 

Lewes,  i)ol. ,  <-onHtrnction  of  piers  at 

Licking  River,  Ky.,  from  Farmers'  to  West  Liberty,  exami- 
nation of 

Link  River.  Oregon,  examination  of 

Little  Harbor,  N.  H.,  improvement  of 

Little  Kanawba  River,  w.  Va.,  improvement  of 

Little  Narragansett  Bay,  R.  I.  and  Conn.,  improvement  of 
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Little  Xamgansett  Bay,  S.  I.,  entrance  to  whaires  at  Watch 
Hill  ^fxaminatloD  ana  survey  of.,  r ........ 

43    571 
139 
210 
232 
203 
204 

210 
310 

105 
130 
240 
240 
246 
245 

331 

14    486 
279 
130 

25    508 

204 

28    520 
52    622 
.75    782 

250 
31 

158 

270 
83    800 

204 

844 
70    802 

257 

191 

100    040 

21    475 
74    777 
114    050 
80    826 

244 

253 
121 
223 

43    568' 
2G0 

23    403 
284 

48    604 
260 
267 
130 
227 

229 
90    833 

224 
210 
221 
223 
215 
210 
217 
215 
178 

v211 
230 

217 
219 
218 

1111 
1645 

1498 
1503 

1548 

1454 
1090 

1102 

1230 
1429 

OfO 
1663 

11U6 
1710 

1664 
1639 
1653 
1660 

1553 
1607 

1345 

1556 

1607 
1623 
1617 

1752 

2379 

1002 
1890 
1852 
1843 

2507 

2184 

2271 

2001 

2182 
2044 

1995 

1834 

2004 

2202 

2056 
2061 

Little  Pee  Dee  River,  &  C,  examination  and  survey  of 

Little  River.  Ark.,  re>examination  of 

Little  T<*nne8ftee  Rl^er,  Tenn.,  improvement  of ..^-t.... 

Little  River,  La.,  examination  of 

Little  Red  River,  Ark.,  improvement  of. 

Saint  Francis  River,  examination  of 

Little  Sodus  Harbor,  N".  T.,  improvement  of 

Loggy  Bayou,  Lake  Bistenean,  and  the  Dorcheat,  La.,  im- 
provement of 

Lock  wood's  Folly  River,  N.  G^  examination  and  survey  of 

T^nisa  Fork  of  Sandy  River,  v  »^  examination  of.........T.... 

Louisville  and  Portland  Canal,  Kv-,  report  on  dry-dock  at ... . 

Louisville  and  Portland  Canal,  report  on  drainage  rights 

Louisville  and  Portland  Canal,  operating  and  care  of.... 

Lower  Willamette  and  Columbia  rivers,  Oregon,  improvement 
of 

Lubec  Channel,  Me.,  improvement  of 

Lnddington  Harbor,  Mich.,  improveraAnt  of , 

Lumber^ River,  N.  (J.,  examination  and  survey  of. 

Lynn  Harbor,  Mass.,  improvement  of 

Mackinao  Harbor,  Mich.,  at  Riddle's  Point,  with  view  to  a 
breakwater,  examination  of 

Maiden  River^aes.,  improvement  of 

Mamaroueck  tlarbor,  N.'Y.,  improvement  of 

Manamuan  Ri^w,  N,  J.,  improvement  of, -.-....-., 

Manistlque  Harbor,  Mich.,  improvement  of  , 

MnpcbeiftiAT  Harbor,  Mass-,  examination  and  snrvev  of 

Manistee  Harbor,  Mich.,  improvement  of. 

Mantua  Creek,  N'.  J.,  improvement  of 

Manitowoc  Harbor,  Wis.,  improvement  of 

Maps, military  and  geogruphlical,  compilation  of 

Marcus  Hoolc  Harbor,  Pa.^improvement  of - 

Marquette  Harbor,  Mich.,  improvement  of 

Matagorda  Bay^, Tex., improvement  <tf  entrance  to  ............ 

Mattaponi  River,  Va.,  improvement  of 

Matimcus  Isle,  Me.,  examination  and  survey  with  view  to  a 
harbor  of  refuge - 

Mattawan  Creek,  N.  J.,  improvement  of 

Mattox  Creek,  Va.,  examination  and  survey  of  ......... ....... 

Maurice  River,  N.J". ,  improvement  of ". 

Maysville  Harbor,  Ky.,  bar  at  month  of  Limestone  Creek  at, 
examination  of - 

Meadow  River,  W.  Va.,  examination  of 

Meberin  River,  Va..  improvement  ot 

MAeker'B  Tfll<»D'd,  Mlnn.^  l^ck  an*l  dnm  at 

Menemslia,  Mass.,  harbor,  examination  and  survey  of 

Mcnomonee  Harbor,  Mich,  and  Wis.,  improvement  of 

Mrrrinific  "RivAr,  Ma^s.,  improvement  of..... 

Michigan  City  Harbor,  IndT,  improvement  of 

Mil  ford  Harbor,  Conn.,  improvement  of 

Milwaukee  Bay,  harbor  ofrefnge  at 

Milwaukee  Harbor,  Wis.,  improvement  of 

Mingo  Creek,  S.  C,  examination  and  sui-vey  of 

Minnesota  River,  improvement  of 

Minnesota  River,  with  a  view  to  its  improvement  by  locks  and 
dams,  examination  and  survey  of 

Mispillion  Creek,  Del.,  improvement  of 

Mississippi  River: 

above  the  Falls  of  St.  Anthony,  Improvement  of 

at  Des  Moines  Rapids,  improvement  of 

at  Dubuque,  Iowa,  improvement  of 

at  Falls  of  Saint  Anthony,  improvement  of 

at  Ivy  Landing,  111.,  examination  and  survey  of 

operations  of  snag-boat-s  on 

at  Rock  Island  Rapids,  improvement  of 

at  Rush  Island  Bend,  111.,  examination  and  survey  of 

improvement  of  South  Pass,  iuspection  of 

between  the  mouths  of  the  Hlinois  and  Ohio  rivers,  im- 
provement of 

between  Saint  Paul  and  Saint  Anthonv's  Falls,  survey  of. . 
from  Des  Moines  Rapids  to  the  mouth  of  Illinois  River, 
Improvement  of 

fh)m  Saint  Paul  to  Des  Moines  Rapids,  improvement  of. . . 
Upper,  operations  of  snag-boats  on 
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annnol  report  for  the  fiscal  Tear  endiog  June  80, 1886 

report  of  November  80, 1886 

840 
840 
840 

211 
215 

341 
841 
171 
239 
238 
294 

106    927 
15    438 
821 
154 

288 
281 
240 

240 

128 
82    684 

87  650 
15    441 
94    642 

106  928 
186 

830 
126 

43 

22    489 

88  829 
46    607 
44    585 

129 

251 

320 
53    626 
38    554 
60    699 
62    717 

808 
808 

107  932 
114 

115 
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119 
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167 
166 
260 
345 
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1555 
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liiasoarlRWer: 

operatrionft of  ssAj^'boftte  on..r..r ...rr..r...- ■, 

2753 

fh>in  SioQX  Citj  to  Fort  Benton,  Mont.,  improvement  of. . . 
lOMOori  River  Commisaion : 

ADDiial  report  fiscal  year  JixDe  30, 1886 

2913 

annniJ  renort  fi(K?al vear  Jane  80.  1887 .r ---, - 

3081 

M'ob^le  Harbor,  Ala.,  improvoment of r --^-, - r...... 

MonoDgahela  River,  look  and  dam  No.  9,  operating  and  care  of. 
Vnnono'AhAlA  TlivfiT.  imnrovAmnnt  of 

Monroe  Harbor,  Mich.,  improvement  of.............. 

IConn t  Vernon,  y ». ,  improvem Ant  of  ch Ann a1  at 

MnoflA-iuhAo Tlar.  JoneAPort.  Me..  iFni>n>vemen t  of  ............ 

Mokelnmne  River,  ''*!-,  improveijnont  of -r .,,,.r 

MoMinito  Creek  S.  C.  examination  and  anrvev  of...... 

Movable  dam  at  Davis'  Island,  Ohio  River,  operating  and  care 
of ^ 

Mnskeiron* Harl>or  Mich. .  Imnrovement ofr.^..-, .-r 

Mnskingom  River,  Ohio,  ioo  harbor  at  month  of. ,.,-.,.-^ 

Mnskingnm  River,  Ohio,  operating  and  care  of  looks  and 
damson......  .....................•-•.>..••.....•....■..•.... 

If. 

Nantncket  Harlwr,  Mass-.,  itriprnveimf^nt  of ,, ^ 

Narrairanflett  Bav.  R.  I.,  imnrovement  of...................... 

Narraflranflns  River.  Me.,  imnrovement  of... 

"Nantinoke  River  lyel.  imorovemnnt  of .. k 

Neabsco  Creek.  Va..  imnrovement  of.............. 

Neohes  River,  Tex.,  improvement  of -., -- 

Nehalem  Bay  and  Bar,  Oregon,  examination  of. 

Nense  RiverT  N.  C.  imnrovement  of 

Kew  Bedford  Harbor,  Mass.,  examination  and  survey  of 

Kewbnryport  Harbor,  Mass. ,  improvement  of 

NewCastia  DeL  ice-barborat 

New  Haven  Harbor,  Conn.,  improvement  of............. 

New  London  Harbor,  Conn.,  improvement  of.................. 

New  River.  N.  C  imnrovement  of. 

New  River,  Va.  and  w.  Va.,  improvement  of 

NewDort  Harbor. Cal..  anrvev  or  ..............._.............. 

New Itochelle  N. T".. imnrovf ment  at n. 

Newport  Harbor,  R. I., improvement  of 

Newtown  Creek.  N.  T..  imnrovement  of -. 

New  York  Harbor,  improvement  of 

Niagara  River,  N.Y.,  between  Black  Bock  and  Tonawanda, 

for  a  16-foot  ohanuel,  examination  of 

Niagiura  River,  N.  Y.,  near  Tonawanda  Island,  improvement  of. 
Nomini  Creek.  Va..  imnrovement  of ..  ... 

Norfolk  Harbor,  Va.,  improvement  of 

Norfolk  Harbor,  Va. ,  approaches  lo,  improvement  of 

North  Fork  Forked  Deer  River,  Tenn.,  below  Dyersburg,  ex- 
amination   of «. ^ T....... 

North  Landing  River,  Va.  and  N.  C,  improvement  of. 

North  and  South  Hero  islands.  Lake  Champlain,  examination 
of  channel  between - 

North  River  Bar,  (Currituck  Sound,  N.  C,  improvement  of 

Nootsaok  River,  Wash.,  improvement  of 

North  River,  Mich.,  between  Essex  and  North  Bridges,  exam- 
ination of - 

Norwalk  Harbor,  Coni, ,  improvement  of................. 

Nottoway  River,  Va.,  improvement  of 

Noxnbe©  River,  Miss.,  improvement  of...... 

Noxubee  River,  Miss.,  examination  of,  for  locks  and  dams 

O. 

Oakland  Harbor,  San  Francisco  Bay,  Cal.,  improvement  of ... . 
Oak  Orchard  Harbor,  N.  Y.,  improvement  of. 

Obeil*s  River,  Tenn. examination  of,  irom  existing  improve- 
ments to  mouth  of  Weet  Fork 

Ocmulgce  River,  Ga.,  improvement  of 

C^conee  River  (ta.  imnrovement  of  -,  .-,TT..rrr.... 

Oconto  Harbor,  "Wis.,  improvement  of 

Office  of  the  Chief  of  EuRinoers 

Officers  of  the  Corps  of  Engineers,  number  of.  duties  of 

Ogdensbnrgh  Harbor,  N.  Y.,  improvement  of 
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Ohio  Riyer,  ImprorenioDtof  l^allfi  of * . 

Ohio  Rlvf^r!  Bur vftv of  nour  TCvanavillA  Tnd  ........,.-,, -r--, 

Oloott  Harbor,  N.T.,iinproTementof 

Old  Town  Creek,  Hiss.,  impiovemeDt  of 

OntODAffOn  HftrbOT.  Mich..  TmumvAm Awt  etf 

Oo84fMiAn] A  River,  Oik, inipTov<*nM>nt of- .^r. .--,,, --,.-,-» -,, 

Oeage  River,  Mo.,  from  its  moath  to  Oaoeola,  ret^iirvey  of 

Owwego  Harbor,  H".  Y.,  iiDprorement of. -..-».--.. r,,-. r -,--,.., 

Otierljreek,  Vt.  iioprOTementof........ -.-.. 

Ouachita  and,  Black &Ters,  Ark.  and  La..  Improvement  of.-.. 

Ouachita  River,  re-examination  of;  above  Camden 

Ouachita  River,  La.,  from  Camden  to  month,  with  a  alaokwater 
Daviffation.  examination  of 

P. 
Paducah,  Ky.,  examination  for  loe^barbor  at -..•..••-.. 

Pamlico  an<f  Tar  Rivera,  N.  C.,  improvement  of 

Pamnnkev  River.  Vat.  imnrovement  of ............ ...... ..x... 

PaiiBaio  River,  N.  J.,  Improvement  of 

PaiMi  Oar^i^o,  ^ex.,  improvement  of . .. ........................ 

Patapaoo  River,  Md.jjmprovement  of 

PatcEofcue  Rivw,  N.^.,  month  of.  examination  and  aorveyof. 
nation  aud  anrvey  of. 

Pawoatnok  River,  lEL  L,  Improvement  of...^ 

Pa^rtnclcet  River.  R,!..  Imnrovement of .r..... 

p^i^.f^  River.  Fla*.  imnrovement  of... 

Poail  River.  Mlm..  imtwovement  of..... 

Penobncot  River.  Me  ImDrovement  of    r 

Peuobsoot  River,  fix>m  Bangor  to  Bnoksport  Karrows,  exam- 
ination and  •urvey  of..... 

Penaacola,  Fla.,re«irvey  of  outer  and  inner  bars  at 

Pennankee HarVmr.  Wia..  imnrovement of.. 

Pensacola  Harbor,  fla.,  improvement  of...................... . 

Pentwater  Harbor,  Mich..,  UDprovement  of 

Pen  Maranette  Harbor,  Mich,  (see  Lnddingtou) 

Petflliima  t?reek,  Cal.,  improvement  of . . . .  .7. . . .' 

Pater'fi  Neck  jRay,  N.'Y.,  examination  and  fmrvey  of 

Petit  Jean  River.  Arkr.  imnrovement  of. .......I..... 

Plgfloti  Rivar,  Miob.,  eXAmiPation  of -.,.„..,.-,, 

Pinepog  River,  Midi.,  examination  of .  ^ .  - ..,-... 

Platteburgh  Harbor,  K.  Y.,  improvem Ant  of 

Plyroonth''Harbor, "K^aiMi.,,  ^pfovement  of r  ....T.x.......r.r.r. 

Pocomoke  River,  Md.,  improvement  of 

Pond  River,  Ky.,  examination  of 

Port  Chester  flarbor,  N.  Y.,  improvement  of 

Pnrt  Olipton  Hurbor.  Ohio  imnrovement  of 

Portage  Lake,  Mich.,  harbor  Lfnea  in 

Port  Jefferaon  Harbor,  L.  L,  N.  Y.,  Improvement  of 

Portage  Lake  Canal, Mich., report  on  value  of....... ......... 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  improvement  of. . 
Portland.  Ores  on.  Bridge.  Willamette  River,  at 

2668 

Portage  Lake,  Mich.,  harbor  of  reftige  at - 

Portsmouth  Harbor,  N".  H.,  improvement  of 

Fort^ warden's  line  at  Philadelphia 

Potomac  River,  improvement  of,  at  Washington,  D.C 

Poit  Washington  Harbor,  Wis.,  Improvement  of 

Providence  River,  R.L,  improvement  of 

Provincetown  Harbor,  Mass. ,  ixnprovement  of , 

Public  Buildings  and  Grounds,  District  of  Columbia 

2560 

Pultneyville  Harbor,  N.Y.,  improvement  of 

Pnnta  Kassa  Harbor,  Fla.,  examination  and  survey  of 

R. 

Raccoon  River,  K.  J.,  improvoment  of 

Racine  Harbor,  Wis.,  improvement  of 

Rahway  River,  N.  J.,  improvement  of , 

Rappahannock  River,'  VaT,  Improvement  of 

RaritanBay,  N.  J.,  improvement  of ^ 
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Karltan  Biv«r,  N.  J.,  improvement  of 

Beconnaissanoes  ana  explorations 

Eedwood  Harbor,  Cal.,  improvement  of 

Bed  Lake  River,  Minn.,  from  Qttiad  Porks  to  Bed  Lake,  ex- 
amination of 

Bed  Biver,  Ark.,  lakes  connectinfs  with,  between  Shieveport 
and  Fnlton,  Ark.,  examination  of 

Bed  River,  La.  and  Ark.,  improvement  of 

Bed  Biver,  Ark.,  improvement  of  above  Fnlton 

Bed  Biver  of  the  North,  Minn. ,  ftom  Moorhead  to  Fergns  Falls, 
examination  and  survey  of 

Bed  Biver  of  the  North,  construction  of  dam  at  Goose  Bapids . . 

Bed  Biver  of  thoNorth,  improvement  of 

Beedy  Island,  Delaware  Biver,  ice  harbor  at 

Reservoirs  at  headwaters  of  Mississippi  Biver,  conatmctionof . 

Biver  and  harbor  improvements 

Boanoke  Biver,  N.  C,  improvement  of 

Roanoke  Biver.  Ya.,  from  Clarksville,  Ya.,  to  Baton  Falls,  K. 
C,  examination  of 

Book  Island  Bapids,  Mississippi  Biver,  improvement  at 

Rockland  Harbor,  Me.,  improvement  of 

Bockport  Harbor,  Me. ,  examination  and  survey  of 

Bocky  Biver,  Ohio,  improvement  of  month  of 

Bomerly  Marsh,  Oa.,  Improvement  of 

Bondont  Harbor,  N.  Y.,  improvement  of 

Bouse  Biver,  Mich.,  from  Detroit  Biver  to  bridge  Sabit  Louis 
and  Wabash  Railroad,  examination  of 

Rnuh  Island  Bend,  HI.,  Mississippi  River  at,  examinatiou  and 
survey  of 

Rouse's  Point,  Lake  Champlain,  breakwater  at 

8. 

Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of 

Saokett's  Harbor,  N.  Y.,  improvement  of 

Sacramento  and  Feather  rivers,  Oal.,  Improvement  of 

Saoo  River,  Me. ,  improvement  of 

Saffinaw  River,  Mich.,  improvement  of 

Saint  Anthony,  preservation  of  Falls  of 

Saint  Angustme  Greek,  GFa.,  improvement  of 

Saint  Augustine,  Fla.,  survey  of,  for  deep-sea  channel  on  outer 
bar ., 

Saint  Clair  Flats  Canal,  Mich 

Saint  Clair  Flats  Canol,  operating  and  care  of r 

Saint  Clair  River,  Mich.,  bar  opposite  Saint  Clair  Cil^,  exam- 
ination of 

Saint  Croix  River,  Me.,  from  bridge  at  Calais  to  Breakwater 
Ledge,  examination  of 

Saint  Croix  River.,  Wis.,  improvement  of 

Saint  Francis  River,  firom  Greenville,  Mo.,  to  Arkansas  State 
Une,  examination  of 

Saint  Francis  River,  Ark.,  improvement  of 

Saint  George's  River,  Me.,  from  Warren  to  Tliomaston,  exam- 
ination and  survey  of 

Saint  Jones  River,  Del.,  improvement  of  

Saint  John's  River  and  ^emandma,  Fla.,  deepening  inside 
passage  between 

Saint  John's  River,  Fla.,  improvement  of  upper 

Saint  John's  River,  Me.,  examination  and  survey  of  Big  Rapids . 

Saint  John's  River,  Fla..  improvement  of  bar  at  mouth  of  •••.., 

Saint  Jerome's  Creek,  Md.,  improvement  of 

Saint  Joseph's  Harbor,  Mich.,  improvement  of 

Saint  Mary's  Falls  Canal,  operating  and  care  of 

Saint  Mary's  Falls  Canal,  Mich. ,  construction  of 

Saint  Mary's  Falls  Canal,  construction  of  dry-dock  at 

Salem  Biver,  K.  J.,  improvement  of 

Salem,  Oregon,  Bridge,  Wilhtroetto  River  at 

Salkiehatohie  River,  S.  C,  Improvement  of 

Saline  River,  Ark.,  examination  of 

Saline  River,  Ark.,  improvement  of 

Salt  River,  By.,  examination  of 

San  Diego  Harbor,  Cal.,  survey  of 

San  FrAnciflCO  Harbor  and  interior  bays,  survey  of 

San  Diego  Harbor,  Cal.,  improvement  of 

Sand  Beach.  Lake  Huron.  Mich.,  harbor  of  refuga  at 

Sandusky  City  Harbor,  Ohio,  improvement  of ...  .t 

Sandusky  Biver,  Ohio,  improvement  of 

Sandusky  Harbor,  Ohio,  straight  channel  from  Cedar  Point 
to  east  end  of  existing  channel,  examinavion  and  survey  of . . 
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Sniiflv  KivAr  T<nnifia  Pork  nf  Va    flxamination  of. ............. 

Sttn  ffTOAniiin  Tlivftr  Cft]    imiiPovftfn«nt  nf - 

Sau  Lain  ObisDO.  (Jal..Rori^ev  of  harbor  at 

San  Pedro  Bay,  Gal.,  near  entrance  to  Wilmington  Harbor,  for 
an  ontor  harbor  examination  of......  ........................ 

Saueerticfl  Harbor.  N.  Y..  imnrovemdnttof . .................... 

tSantoo  River,  S.  C,  improvement  of. 

StuiirAlnnk  TTftrhnr  Minh.  ininpoirpniAntiofT  t. ...... x.^..«..^.....i 

Savannah  Harbor  and  River,  Gkk. ,  improvement  of 

ijavannah  River,  6a.,  from  cross-tides  above  Savannah  to  the 
bar  examination  and  aurvev of  ............................. 

Savannah  River,  Ga.,  improvf^mf^nt  of  above  Angnsta 

Savannah  River, Ga.,  improvement  of,  below  Aagasta. ........ 

School  of  AoDlication  at  Willet-a  Point 

Schnjlkill  River  Pa.,  improvement  of. .- 

Soituate  Harbor,  Mass,  improvement  of. .......r.^-r..xrr....... 

Sea-coast  and  lake  ft*ontier  defenses 

Sheboviran  Harbor.  Wis.,  imnrovementof. ............ ........ 

Sheepshe^d  Ray. N. T"., improvement  of-T,-.*-- ^-^,_-,,,^,, 

Shenandoah  River,  Va.  and  W.  Ya.,  improvement  of 

Shreveport,  La.,  lakes  connecting  wit£  Red  River  between 
Fnlton,  Ark.,  and,  examination  of. ........................... 

Shreveport,  La.,  bridge  over  Red  River  at '. 

2873 

ShrAWiinnrir  RivAr.  N.  J.    initiPftVAment  of.. ..^t.^-t. ......... .... 

Skaeit River. Wash.,  imnrovementof. ^....... 

Smith 's  Ri  ver.  Gal .  examination  of  moath  of 

Snohomish  River  Wash,  imnrovementof. ......  .....  -..  ... 

Snoq'nalmie  River,  wa^h, ,  improvement ofT-,,.^ -,,- 

Sodas  Harbor,  N.  Y.,  Great,  improvement  of 

Sodas  Harbor.  N.  Y..  Little,  imnrovament  of 

South  Haven  Harbor,  Mich*,  improvement  of-  -......-.^r........ 

Soath  Forked  Deer  itiver,  i!ennT,  improvement  of 

South  River,  N.  J., improvement  of 

South  Pass,  Mississippi  River,  inapcctioo  ot  improvement  at. . 
Sonthport  Harbor,  Conn.,  improvement  of. 

Spring  Greek,  N.  Y.,  examination  of 

Buten  Island,  K.  Y.,  improvement  of  New  Jersey  Channel .... 
SteilaQuamish  River,  Waiih.,  improvement  nf .  .^...... ........  . 

Staunton  River,  Va.,  improvement  of.. 

Stamford  Hai Ixir,  roTjn,,  iroprov«niAot  of ^ . . .« ,-.--- 

Stonington  Harbor,  Conn.,  improvement  of 

Steel's  fiavoa,  Miss.,  improvement  of 

Sturireon  bav  Canal   w is.  harbor  of  refniro  at ...... 

Stockholm,  Wis.,  harbor  of  refuge  at 

Starceon  Bay  Canal,  Wis.,  report  on  acquisition  of 

Saislaw  River  and  Bar.  Oreiron.  examination  of......... 

Superier  B»iv,  Wjg. ,  improvemant  of  harbor  at ................ 

Sampawanus  Inlet,  N.  x .,  improvement  of 

Surveys  and  examinations  for  improvement  of  rivers  and  har- 
bors, estimates  for 

Sosquehanna  River,  near  HavredeGrace,  Hd.,  improvement  of. 
Suwanoe  River,  Fla., improvement  of 

Swanton  Harbor,  Vt.,  improvement  of 

TaUAhatchie  River,  Miss.,  improvement  of 

Tampa  Bay,  Fla.,'  Improvedfent  of 

Tampa  Bay,  Fla,,  resurvey  of,  and  Hillsboroagh  River  up  to 
Tampa 

Tangipahoa  River,  improvement  of. 

Tar  River,  N.  C.,  improvement  of 

Taunton  Kiver,  Mass.,  examination  and  survey  of. 

Taunton  River,  Mass.,  improvement  of 

TchefuBcta  River,  La.,  improvement  of 

TchulaLake,  Miss.,  improvement  of 

Teche  Bayou,  La.,  improvement  of 

Tecfae  Bayou,  La.,  connection  with  Grand  Lake  at  Charenton. . 

Tennessee  River,  above  Chattanooga,  Improvement  of 

Terrebonne  Bayou,  La.,  improvement  of 

Tennessee  River,  below  Chattanooga,  improvement  of 

Tensas  River,  La.,  Improvement  of 

Thames  River,  Conn.,  improvementof 

Thoroughfare  back  from'Cape  May,  N.  J.,  to  Atlantic  City, 
examination  and  survey  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 
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Tiokfkw  BiT6r,  L».,  iiDproTement  of .' 

Tidewater  BiTor,  Ky.,  improvement  of 

Ticondei-oga  RiTor,  j7.  Y.,  improvement  of. 

Tillamook  Bay  and  Bar,  Oregon,  examination  of 

Toledo  Harbor,  Ohio,  improvement  of 

Toledo  Harbor,  Ohio,  straight  ohannel,  improvement  of 

Tombigbee  Biver,  Ala.,  improvement  of 

Tombigbee  Biver,  Miss.,  examination  for  continnoiia  naviga* 

tionftom  Vienna,  Ala.,  to  Walker's  Bridge 

Tonawanda  Harbor.  H,  Y.,  and  Niagara  Biver,  from  Black 

Book  for  lO-foot  cnannel,  examination  of 

Totasky  Biver,  Va.,  improvement  of 

Torch  Lake  Channel,  Lake  Superior,  examination  of. 

Torpedo  defense  and  experiments 

Trent  Biver,  N.  C,  improvement  of. 


Trinity  Biver.  Tex.,  improvement  of 

Two  Bivers  Harbor,  Wis.,  improvement  of.. 


r. 


Umpqua  Biver,  Oregon,  etc.,  examination  of 

Umpqoa  Biver.  Oregon,  improvement  of 

Upper  Ck>lombla  and  .Snake  Bivers,  Oregon  and  Wash.,  im- 
provement of , 

Upper  Mississippi  Biver,  improvement  of. 


Upper  Willamette  Biver,  Oregon,  improvement  of . 
UrbanaC      ^   ^     •  - 


^Crefk,ya.,  improvement  of.. 

Upper  Thoroaghfare,  between  Deil's  Island  and  mainlaod  . 


Vermillion  Harbor.  Ohio,  improvement  of 

Vineyard  Haven  Harbor,  Mass.,  examination  and  survey  of.. 
Volnsia  Bar,  Fla.,  Improvement  of > 


W. 

Wabash  Biver,  Ind.,  improvement  of 

Waooamaw  Biver.  S.  C,  improvement  of 

Waohita  and  Black  Bivers,  Ark.  and  La.,  improvement  of . . . 

Waddington  Harbor,  N.  Y.,  examination  and  survey  of 

Waknlla Biver,  Fla.,  fix>m  its  month  to  Waknlla  Springs,  ex- 
amination and  survey  of 

WapooCut,  S.  C,  improvement  of 

Wareham  Harbor,  Mass.,  improvement  of 

Warren  Biver,  B.  L,  improvement  of 

Warrior  Biver,  Ala.,  improvement  of 

Wasbington  and  Georgetown  harbors,  D.G.,  improvement  of 

Washington  Aqueduct,  D.G 

Washington  City  water-supply,  increase  of 

Water  levels,  northern  and  northwestern  lakes 

Wateree  Biver,  8.  C,  improvement  of 

Water-gauges  on  Columbia  Biver 

Water-gauges  on  Mississippi  Biver  and  tributaries 

Wankegan  Harbor,  HI.,  improvement  of 

Wellfleet  Harbor,  Mass.,  examination  and  survey  of 

Westport  Harbor,  Mass.,  improvement  of 

White  Biver,  Ark.,  improvement  of 

White  Biver  Harbor,  Mich.,  improvement  of 

White  Biver,  Ind.,  improvement  of 

Wicomico  Biver,  Md.,  improvement  of 

Willamette  Biver,  Lower,  Oregon,  improvement  of 

Willamette  Biver,  Upper,  Oregon,  improvement  of 

Willet's Point,  post atV... ...... .....:. 

Wilmington,  Cal.,  construction  of  breakwater  at 

Wilmington  Harbor.  Del.,  improvement  of 

Wilson  Harbor,  N.  Y.,  improvement  of 

Winth'rop  Harbor,  Mass.,  examination  and  survey  of 

WinyawBay,  S.  G.,  improvement  of 

Wisconsin  and  Fox  Bivers,  improvement  of 

Withlaooocbee  Biver,  Fla. ,  improvement  of 


Wiscoudin  Biver,  report  on  survey  for  improvement  of. . 

Woodbridge  Creek,  xf.J..  improvement  or. 

Woodbury  Creek,  N.  J. ,  improvement  of 

Wood  Biver,  Oregon,  examLaation  of 

Wood's  Holl  Harbor,  Mass. ,  improvement  of 

Wreck  on  San  Francisco  Bar,  removal  of 

Wrecks  in  Connecticut  Biver,  removal  of 

Wrecks  in  Delaware  Bay  and  Biver.  removal  of , 

Wreck  near  Cape  Henlopen,  removal  of 
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Wreok  in  Broadkiln  River.  Del.,  remoyalof 
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Wreck  near  Coto  Point,  C  n»sapeake  Bay,  remoral  of 

Wreoka  In  Patapico  River,  Del.,  removal  of 

Wreck  in  Pamlico  River,  N.  0.,  removal  of 

Wreck  in  Cape  Fear  River,  N.  0.,  removal  of 

Wreck  in  Beaofort  Harbor,  K.  C,  removal  of. 

Wreck  in  Harbor  of  Tampa,  Fla.,'  removal  of 

Wrecks  in  Bayoa  Tecbe,  Vemoval  of 

Yadkin  River,  W.  C,  examination  of 

Yaqnina  Bay,  Oregcii,  improvement  of  entrance  to 

Ya<(kin  River,  N.  C,  impfoveroent  of 

Yalabaaba  River,  Misa.,'improvement  of 

Yazoo  River,  3C isa.,  1mprov<^ment  of 

Yellowstone  National  Park,  construction  roads  and  bridges  in. 
Yellowstone  River,  Mont,  and  Dak.,  improvement  of 

8133 

Yoric  Rivi^r,  Vfl.,  improvement  of  .r 

York  Harbor,  Me.,  improvement  of 
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